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NOTES AND COMMENTS. 


The Price of Sugar. 

The campaign in the Badical Press against the Brussels Convention 
on account of the rise in the price of sugar shows little sign of abate- 
ment. Misstatements continue to be bandied about without 
limitation, on the principle that any stick is good enough to beat a 
dog with. One individual, a confectioners’ machinery engineer by 
profession, has evidently found business so slack that he has had 
time to flood the press of the whole country with letters, in which he 
poses as an expert on the sugar question, and denounces the Brussels 
Convention and all its woxhs. He might inquire into certain reports 
to the effect that foreign machinery has recently been installed in 
several confectionery works in this country. A protest in this case 
would be more in his line. 

We are glad to see, though, that some telling refuta,tioiis of the 
confectioners’ statements have been published from time to time. A 
letter from Mr. King, a chocolate and cocoa inaiuifacturer in Bristol 
to the Bristol Times, which we give elsewhere, is a timely exi>osur6 
of the charge levelled at the Brussels Couvontion that it had thrown 
so many men in confectionery works out of employment. There are 
clearly other more accurate reasons than the Brussels Convention 
for depriving these men of their work, but it does not suit the 
purpose of the agitators to proclaim them. 
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The most favourite weapon in the cheap-sugar cagitator’s armoury 
is the statement that but for the Convention sugar from Eussia and 
Argentina could enter this country. But such sugar could not exceed 
100,000 tons in quantity, and had bounties continued, we should 
have had a much larger loss in cane sugar to set against that gain. 
As the West India Committee have j)C)inted out, the following 
countries would very shortly have more or less ceased to produce : — 
Java, Brazil, British West Indies, San Domingo, Mexico a^id 
others, Mauritius, Peru. 

Their present total output is about two million tons. We have 
every reason for knowing that great relief was felt both in Java and 
Hawaii when the Brussels Convention was drawn up and signed, as 
all the manufacturers had realized that the low prices of 1902 were 
simply ruinous to them. And these two countries are the most up- 
to-date sugar producing areas in the world. 

Griven favourable weather in a fair number of the great cane pro- 
ducing countries, next year’s cane crop should be one of the largest on 
record. There is considerable competition being shown to secure old 
abandoned sugar estates with a view to restarting them. This is 
specially the case in Jamaica, and we think this island, if it will only 
embark seriously and extensively on the enterprise, will ere long 
prove one of our best sources of supply. But new and up-to-date 
machinery is a sine qua non ; we believe in most instances it will 
speedily be forthcoming, as the high prices for sugar which have 
been ruling of late have proved a great stimulant in rousing estate 
owners to the possibilities of the future. 


West Indian Agricultural Conference, 1905. 

This Conference is being held this month at Trinidad, and promises 
to be the most successful one ever held. A lengthy programme of 
papers has been drawn up. The Sugar Industry Section will include 
the following papens : — 

Eeview' of the principal Fungoid Diseases affecting the Sugar Cane 
(Mr, Lewton-Brain, B.A.). 

Eeview of the Ti eatment of Insect Pests affecting the Sugar Cano 
(Mr. Henry A. Ballou, B.Sc.). 

Field Treatment of Cane Tops for planting purposes. 

Cane Farming in British Gruiana and Trinidad. 

On the Polarimetric Determination of Sucrose (Hon. F. WattSs 
C.M.Gr., and Mr. Harold Tempany, B.Sc.). 

On the Central Sugar Factory in course of erection in Antigua. 

Besides sugar, the cacao, fruit, and cotton industries will be dealt 
with. 
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East African Sugar. 

Probably few people are aware that a floiirisbing sugar plantation 
exists on fclie Matambe River, Inbambane, Portuguese East Africa. 
Eonneiiy cane was grown there by Portuguese for the manufacture 
of an intoxicating liquor for natives, but this was stopped by the 
Government in the interests of Portuguese wines, and then Messrs. 
Donaldson and Sivewright, of Johannesburg, were approached with 
a view to the establishment of a proper sugar industry, the land 
being eminently suitable for the purpose. A small sugar plant was 
sent to the spot, and the Inhamhano Sugar Estates was floated with 
a capital of £30,000. This development took place towards the end 
of 1902, and, last year, from a small plantation, 130 tons of sugar 
were obtained, realising an average price on the estate of £16 10s. 
per ton. This year a crop of 250 or 300 tons is expected, and next 
year a yield of 750 tons. The estate contains five or six thousand 
acres, of which fifteen hundred form what is considered to be the 
best sugar land in Africa. Altogether some 450 acres are at present 
under cultivation, and the other thousand acres or more will be 
utilised by degrees. Labour is very plentiful, the estate being 
situated in the Shangaan country, and wages amount to 7s. a month, 
as against the 30s. paid on the Natal sugar estates. Owing to the 
richness of the soil and the suitability of the climate, a yield of 
two tons per acre is confidently anticipated, whereas in Natal the 
yield amounts to about one ton and a quarter per acre. In Tjoiiren«;.o 
Marques, the sugar, which is taken there in boats, realises £27 10s. 
per ton. Most of the sugar is grown for export to Lisbon, where 
a rebate of haK the duty is made on account of its colonial 
manufacture . — f African Review.) 


Peru. 

Peru has many natural advantages for sugar growing and compares 
favourably with the best parts of Hawaii, xinalyses of her soils 
show them to be rich, and the canes are good. In general the latter 
have a high per cent, of sugar, high fibre, low moisture, low glucose 
and high purity. Occasionally the sugar in Juice will run as high as 21 
with a Brix. of 22 to 23, and a fibre of 16; but in general the canes 
give juice, 20 ; Brix. 18 to 18-50,* and fibre 14*50 to 15. The purity 
of the juice is about 92. 
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THE FEENOH SYSTEM OE NOT EEPININO IN BOND. 


Tliirfcy years ago the international discussions raged around this 
subject alone. The French declared that they would levy their duty 
on the analysis of the sugar. Saccharimetry was the hone of 
contention ; hut the British delegates stuck to their text, and would 
have nothing hut refining in bond pure and simple, no duty levied, 
and therefore no drawback on exports. Duty to be levied only on 
the sugar going into consumption. It was a simple, practicahle, and 
efficient means of abolishing bounties. But our Grovernment had 
no courage to insist and compel, and the dispute, after three conferences, 
died away. Then the French Government, for the benefit of their 
revenue, adopted saccharimetry, but without supervision or checking 
of quantities really produced. It was a first step in the right direction, 
and the bounties were reduced — scotched, but not killed. At a later 
period they added a sort of sux^ervision, a curious make-believe. 
They professed to check the quantity of sugar — not made, turned 
out and delivered, that would have been too simple— but the quantity 
of sugar supxiosed by analysis to be lost in the molasses. They 
declared this to be perfection ; tbey found it to agree to a kilogramme 
with the theoretical quantity. The pertinent question, *‘How about 
the quantity allowed for loss of weight in refining ?” they answered, 
airily, by declaring that it was definitely lost, and that, if anything, 
the allowance was too small. 

Now they have been compelled by^ the Permanent Commission to 
weigh the actual sugar produced, and they x^rofess to do so. What is 
the result ? The reply is an interesting commentary on all that has 
gone before, and sho^vs how little reliance can be x^laced on 
“ assurances.” 

The reporter of the Budget Commission has just issued his report 
with regard to the estimates of revenue from sugar for 1904-1905, 
He gives elaborate details of the revenue for the x^ast two years, and 
rectifies them by estimating how much sugar was held hack b’oin 
consumx^tion in anticipation of the great reduction in duty on tlie 
1st SexAemher, 1900, and how much was consequently consumed in, 
1900-4 in excess of the normal consumption. The result of this 
rectification gives him the following figures as the natural consumption 
in the two years : — 

Tor»3. 

1902-0 455,752 

1900-4 610,944 

The reduction of duty has therefore created an increased con- 
sumption of 34-7 per cent. Since then this increase over 1902-3 has 
been maintained, and he therefore bases his estimate of revenue on 
that figure. 
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But lie makes a further addition to his estimate of revenue ; and 
this is the point to which we desire to direct attention. He refers to 
the ^ ‘ change of legislation brought about by the new law with regard 
to the refineries.” This, he says, “will in fact permit us to recover 
the hounty fles bonis J which the refiners were enabled to enjoy up to 
this time from the deduction of per cent, which was allowed them.” 

Here at last, after thirty years, the cat has been let out of the bag. 
This is what the assurances of the French G-overnment are worth in 
this matter of sugar. The rexDorter continues : — “If, as seems to have 
been admitted at Brussels, this deduction was an exaggerated one to 
the extent of half, we can estimate the extra revenue at 0’75 per cent, 
of the duty on refined sugar, that is, at about 800,000 francs. "We 
propose, therefore, to increase by so much the product of the sugar 
duty for 1905.” 

The (xuestion naturally arises, how much more will they credit the 
revenue with when they adopt, like all the other countries, refining 
in bond, '(oith no drawhach on exportation ? 

We are pleased to see, in the Journal des Fahricants de Sucre of the 
I4tli December, that our contemporary quotes, in extenso, our remarks 
on this subject in our December number, and that he adds : “ Nothing 
can be more true ” f rien de plus juste J. “But,” he continues, “ the 
French Government does not seem in any hurry to bring to an end 
this irritating question.” 

It is clear that the irritation must be kept up a little longer. 

The Journal des Fahricants de Sucre, in its review of the year, says : — 

“From the point of view of legislation ... it is necessary to recall 
the law of 9th July, 1 904, establishing the permanent supervision of the 
sugar refineries by the Excise officers. This new system, instituted 
ill accordance with the representations laid before the permanent 
Commission at Brussels, has given lise, in Germany and England, to 
considerable criticism. It is essential for our good name that the 
French Government should speedily remedy the imperfections of this 
refjkaed^ 

The “ representations laid before the permanent Commission ” were 
that France had failed to establish refining in bond, with abolition of 
drawbacks on export. The new system, therefore, is not “in accord- 
ance with the representations,” and can only become so by the total 
abolition in France—- as in all the other countries— of drawbacks on 
export. There is no other remedy ; and no other remedy will ever be 
accepted by this country. 
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THE PEICE OF SUGAE. 

The following letter appeared in The Times of 9th December : — 

To THE Editor of the Times. 

Sir, — It is difficult to make the general public understand how 
absolutely unfounded is the present cry that the abolition of bounties 
has made sugar dearer. The following figures will convince any one 
who will have the patience to read them carefully. 

The European beetroot crop of 1901 - 2 , stimulated by enormous 
cartel and other bounties, produced 6 , 720,000 tons of sugar. The 
supply was so excessive that prices went down to 6s. per cwt., which 
is at least 3s. per cwt. below the European average cost of production. 
At the end of that season, on September 1 , 1902, the account stood as 


follows : — 

Tons. 

World’s stocks, September 1 , 1901 1,086,000 

World’s visible production, 1901-2 10,964,000 


Total supplies, 1901-2 12,050,000 

World’s visible consumption, 1901-2 10,004,000 


Stocks, September 1, 1902 2,046,000 


This stock was about 1,500,000 tons in excess of the requirements 
to carry us over into the new crop. This, and the ruinous price, 
caused the sowings to be reduced in the spring of 1902, in spite of the 
fact that the bounties would continue for another 18 mouths. The 
beetroot sugar production in Europe amounted in 1902-3 to 5,570,000 
tons, a reduction of 1, 150,000 tons, and prices recovered— prematurely, 
as it turned out — to Ss. per cwt., a price still below the European 
average cost of production. 

It is evident that this reduced production and increased price was 
the effect of the over-production caused by the bounties, not of the 
distant prospect of their abolition 18 months afterwards. 

But in spite of this reduction the glut of sugar caused by bounties 
continued, as shown by the account at the end of the season 1 902-3 


Toms. 

Stocks, September 1, 1902 2, 04 6, 000 

World’s visible production, 1902-3 9,912,000 


Total supplies, 1902-3 11,958,000 

World’s visible consumption, 1902-3 9,915,000 


Stocks, September 1, 1903 2,043,000 


In 1903 the European beelToot crop was increased to 5,880,000 tons, 
in spite of the fact that bounties were about to be abolished before 
the sugar could come on the market. This increase was quite 
justified by the anticipated increase in European consumption when 
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duties and surtaxes were reduced. The account at the end of the 


season stood thus Tons. 

Stocks, September 1, 1903 2,043,000 

World’s visible production, 1903-4 10,403,000 


Total su})plies, 1903-4 . . . . . 12,446,000 

World’s visible consumpition, 1903-4 11,019,000 


Stocks, September 1, 1904 1,427,000 


Thus the excessive stocks had been reduced from 2,043,000 tons to 
1 ,427,000 tons. This was still excessive and had been fully anticipated. 
Prices therefore for some months at the beginning of this year 
remained at the low figure of Ss. to 8s. 6d. per cwt. 

Clearly the abolition of bounties had had nothing to do with this 
small rise in the price of sugar. If the beetroot crop this year had 
given a normal yield, it would have produced about 5,700,000 tons of 
sugar. We have also a reliable estimate of what the rest of the 
wmrld will produce, and can, therefore, frame a prospective account of 
how’- matters would have stood at the end of the season. The 
consumption will not attain the figure of last season, which was 
abnormal owing to the depletion of invisible stocks previous to the 
European reductions of duty on September 1, 1903. But, even 
taking it at nearly that figure, we get the following account for 


1904-5 : — Tons. 

Stocks, September 1, 1904 1,427,000 

European beetroot crop, about 5,700,000 

The rest of the world’s production 4,782,000 


Total vsupplics, 1904-5 11,909,000 

World’s consumption, say even 11,000,000 


Stocks, September 1, 1905 909,000 


This is more than enough to carry us over to the new crop, and 
would have justified no rise in the price of sugar, a fact confirmed by 
the quotations for the first three months of this year. 

But when the summer came it was evident that the new beetroot 
crop was in great danger from persistent dry weather, and prices 
began to rise, standing at 9s. 7-^4. on July 1, At a later period, 
when reliable estimates of the crop could he made, it was found that, 
instead of 5,700,000 tons of sugar, it woxild not, even at the most 
sanguine estimate, yield more than 4,950,000 tons. The account at 


the end of the season will, therefore, be : — 

Tons. 

Stocks, September 1, 1904 1,427,000 

Estimated European beetroot crop . . . . ... 4,950,000 

The rest of the world’s production 4,782,000 


Total supplies, 1904-5 11,159,000 
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Consumption must OYidently be reduced or we shall have no stock 
to cany us on into the next crop. 

The present situation is another instance out of many that have 
occurred during the last 20 years of bounties, showing how completely 
the bounties have made the \vorkrs price of sugar dependent on the 
state of the beetroot crop. Now that bounties are abolished wo shall 
gradually hut slowly escape from this bondage. Ifreo competition 
will allow sugar to be produced in larger quantities else where, and 
probably in some new countries, >so that eventually the beetroot (anp, 
though still remaining an imjDortant factor, will cease to be so 
absolutely the governing factor in the price of siiga.r. 

Messrs. loke and Sharp, in their reply to Mr. Chamberlain, as 
imblished in The Times of Saturday, do not hesitate to repeat the 
unfounded assertion that the Brusels Convention ‘‘increases the price 
to us.” I have shown that at all events the present increase of price 
is not in any way due to the Brussels Convention, except in so far as 
it has increased the consumption of sugar — a great blessing to all 
producers. But let us look a little deeper into the question, beyond 
the mere figures of the present situation. The bounties created “glut, 
collapse, and ruin,” as the late Lord Parrer very truly said. The 
glut gave us for the time very low prices, the inevitable collapse 
brings reduced production, a temporary scarcity and high prices. 
The confectioners would have liked to have sugar provided for them 
in perpetuity at the price of 1902, which was 8s. per cwt. below the 
cost of production, and they cry out loudly because a reduced 
supply— not caused by the Conventioii—has deprived them of that 
impossible boon. But w’-hat would have happened if bounties had 
continued and the price of 1902 had been maintained a little longer ? 
Not only would every natural producer have been shut up,' but 
even the smaller bounty-fed ones would have been driven out of 
competition. Tour readers can easily imagine what the price of tlie 
sugar would have been under those circumstances, and may wonder 
what the confectioners would have said then. This is a iosson for 
fiscal reformers to ponder over; still more for those wlio oppose 
reform and declare artificial cheapness to be “ free trade.” 

I am, sir, yours faithfully, 


Gomshall, December 5. 


Geoege MAir imne a, i r . 


On the same day a leading article appeared in The Times dealing 
with the whole question. 

Beginning with the complaints of the confectioners and ininoral 
water manufacturers, the writer points out the absurdity of the 
complaint as regards the latter industry. 

“When we consider that a very large part of their mineral ■ water 
output contains no sugar whatever, that the quantity in a bottle of 
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tlieir sweetened products must at any price of sugar represent a 
minute fraction of tlie cost, and that they will probably know how to 
reduce that quantity considerably without affecting their sales, the 
conclusion can hardly be avoided that, if the present rise in sugar is 
going to injure them much, their trade must be in a very precarious 
condition.” 

The confectioners are dealt with in the same trenchant and con- 
clusive manner; and, incidentally, the letter of Mr. Lough, M.P., 
is characterised as ‘‘bristling with fallacies and incoherences to such 
an extent that it would be hard to know where to begin his 
refutation.” 

The confectioners declare that they always predicted melancholj^ 
consequences from the Brussels Convention. So they did. 

‘ ‘ If the confectioners knew that sugar would rise under the 
Convention, why did they not cover themselves by prudent buying 
and forward contracts when sugar was cheap ? It was quite cheap 
until March of this ^'ear — (the writer might have said ‘May’) — that 
is to say, it could be obtained in large quantities rather under the 
average European cost of production. If they did not buy, what are 
we to infer ? Surely that they did not, upon better consideration, 
believe in their own predictions, and thought it wiser to buy from 
hand to mouth. If that wms their conclusion — and any other would 
reflect gravely upon their business capacity — they would have been 
justified by events, had events followed their natural course.” 

The article then points out the real cause of the rise — the conti- 
nental drought — which affected the beetroot crop so seriously that, 
“ though about the same acreage was sown, the produce is estimated 
to fall short by close upon a million tons. That wipes out the carry- 
over reserve ; there is a shortage in the supply ; and price has risen 
accordingly.” 

The writer proceeds to refer to figures given in the letters from 
Mr. Martineau and Messrs. Henry Tate & Sons, and continues: — 

“ The rise in sugar would have occurred had the Convention never 
been heard of, and in the opinion of Mr. Martineau and of Tate and 
Sons, wEo know quite as much about the matter as the confectioners, 
the price would have been higher than it is had the bounty system 
remained in force, because the Cartels would have had us at their 
mercy.” 

The confectioners are then urged to look at the average price of 
sugar. They “ must average dear with cheap years, just as they had 
to average equally great fluctuations under the bounty system.” The 
writer might have said “much greater fiuctuations under the bounty 
system.” 

This outcry ‘ ‘ shows the wisdom of the Government in setting its 
face against industrial protection, as opposed to the beating down of 
artificial legislative obstacles to our trade.” 
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It is always protected trades that make the greatest outcry. The 
confectioners have been enjoying protection, which gave them sugar 
under cost of production, and we see what a noise they make when 

natural conditions regain free scoj^e Tho countr}’’ will 

shortly have sugar prices upon a much more stable basis than was 
possible under bounties and Cartels. There is not the least roason to 
doubt the prediction of exports that for ten years following tho 
Convention the price of sugar will, on the average, bo at least as low 
as for the ten years preceding it.” 

The Sugar Convention, The Times declares, is an excellent things 
although it cannot counteract the effects of wind and Aveathcr on the 
sugar crop. Quite so, but the effect of the Convention wall be to 
relieve us of our present position in being dependent for onr supplies 
on the artificially stimulated beetroot industry, prices being governed 
by the state of that crop. 

“ Our colonies reap an immediate benefit, and confer one upon us. 
But for increased cane production present prices would be higher 
than they are, and as the area of production widens we become more 
and more independent, alike of weather and of the action of gigantic 
Continental trusts.” 


THE CONEECTIOlSrERS’ TEADE: AOCOEDING TO 

THEMSELVES. 


The following letters are such a thorough exposure of some of the 
ai'guments used by the confectioners in their campaign of calumny 
against the Brussels Convention that we make no apology for repro- 
ducing them : — 

To THE Editou or “The Standard.” 

Sir,— I fancy the outcry against the G-ovemment which one reads in the 
Liberal papers is being worked up by them for more than it is worth to that 
Party. How is it there is seldom any allusion to the constantly-increasing 
competition in the jam, sweets, biscuit, and cake trades, or to tho largo 
number of rivals who have come into tho field of late years ? Soon after th (3 
Sugar Convention, when the rise in price was hardly appreciable, a clic'iit of 
mine, in the wholesale sweet trade in a country town, asked mo to guess the 
selling price of some nice looking bottled sw'eets. I did, and was not near 
the mark ; the figure astounded me. At 4d. per lb. retail it left a lair jmofit 
to the shopkeeper. He then told me, as profits were getting so anuill, he 
intended to retire, to make sure of his money by having a residence Imilt on 
a site intended for a new manufactory, leaving to his sons tho existing 
business. Also, how many millions sterling have been artfully withdrawn 
during the past ten or fifteen years from some of the better-known firms in 
these trades by the older proprietors (some of them pious men), who, scenting 
smaller profits ahead, took advantage, when practicable, of tbe Companies 



11 


Acts by adding that blessed word “ Limited,” and thus selling their property 
at an inflated value to a gullible public ? 

I remember in the good old times, when, if sugar went up a farthing or 
halfpenny per lb., or other raw material a few shillings a sack, and my firm 
considered it imprudent to revise i-)rice lists, they made no fuss, hut accepted 
the situation with serenity. Nowadays it appears that a similar rise in 
prices means bankruptcy, unless the Board of Directors, struggling with 
insufficient working capital, go for the employes, discharging the oldest 
servants first, or “ shut down ” part of the machinery, &c. 

As regards foreign comiictition, excepting chocolate goods, the homo 
manufacturer is likely to hold his own for some time yet, as the Continental 
make is unsuitable for our markets. 

I am, Sir, your obedient servant, 

A Rabical. 

December 14. 


To THE EniTOU OP “ The Bristol Times.” 

Sir, — The correspondence in yonr paper re advance in the price of sugar 
has been very interesting ; but some of the statements respecting the action 
of the abolition of the bounty, and men losing their employment through 
the Sugar Convention, will not bear investigation. 

All manufacturers wish to bu})^ sugar and all materials they use as cheaply 
as possible, to enable them to meet the very severe competition ; but nothing? 
in my opinion, upsets a manufacturing trade so much as very low prices for 
a short time, such as in 1902, %vhen refined sugar could be bought'at 7s. 4-|d. 
per owt. f.o.b. (about 4s. under the cost of production). These prices 
induced some manufacturing con’ octi oners and chocolate makers to reduce 
their j)i*ices, in some cases even lower than they were before the 4-s. 2d. duty 
was imposed in 1901. It is the most easy thing to lower prices, but very 
difficult to raise them ; hence the groat outcry of sugar being dear. 

I have known something of the sugar trade since 1877, and from that 
time prices have vaiied from 35s. per cwt. (without duty) in 1877 to 7s. 4|d. 
in 1902, and not until 1884 was granulated sugar under 20s. per cwt. 
From that date to 1889 it varied a few shillings; in that year it reached 
26s., and again there was a falling market until 1893, wffien it again 
advanced to 23s. There was no great variation until 1902, when it reached 
the lowest price ever known, viz., 7s. 4^d. per cwt. ; and since that date 
there has been a gradual rise to IGs., duo to abolition of bounties, speculation, 
and larger consumption in the countries of its production. 

Some coixespon dents have shown an utter disregard to the well-doing of 
any trade but their own iu advocating a return of the bounty system 
which would mean closing the refineries that have resumed work. Several 
of your correspondents have stated that many men had lost their employ- 
ment through dear sugar. Will these statements bear investigation? 
Would it not be fair to see if there are other reasons besides the Convention 
which are the cause of these men in the cocoa and chocolate trade losing 
their employment? Has there not been erected at a cocoa factory in 
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Bristol a Teiy extensive labour-saving plant, which, has roplucod tho 
services of over one hundred hands? Can this be ascribed i.o the 
Convention ? 

That the cocoa and chocolate trade has not heeii in as ilourishing a, 
condition as it ought to he there is no qiiostion, l)ut we hfive to look 
to other causes than the Convention for the reason, two of whicli, a,i 
least, can he ascribed to the cheapness of fruit and gtmia'ul slackness ui. 
trade. 

There is an old saying, “You cannot oat your cake and have it too.'’' 
Supposing we alter it a little, and say we cannot import iiianuhietiire.<I 
cocoa and chocolate and have the same quantity to niamifucturo. Bxamino 
the figures as given in the trade returns— the imports of “ Cocoa and 
chocolate, ground, prepared, or in any way manufactured : — 



lb. 

£ 

1899 

5,152,640 

503,106 

1900 

.. 7,754,879 

719,871 

1901 

8,329,574 

861,098 

1902 

.. .. 8,748,353 

895,587 

1903 

10,446,713 

1,035,312 


These figures show that during the 1903 there was imported 10,44 6,713 Ih. 
of manufactured cocoa and chocolate — an increase in fiv<:i years of 
5,294,073 Ih. This works out at an average price of Is. 11.] d. per Ih. If 
this had been manufactured in Britain it would have found eonstani 
employment for at least 3,000 hands at 2os. per week. Looking at these 
figures, and taking them in conjunction with our exports to foreign 
countries for the same periods, our trade has declined from 616,600ib. in 
1899 to 403,055 lb. in 1903, and the value works out at about Is. per Ih. on. 
all cocoa and chocolate exported. The manufacturers can obtain a drawback 
of 4s. 2d. per cwt. from the Customs on all sugar used iu the manufacture of 
cocoa and chocolate and all confectionery. 

I would ask everyone interested to examine the trade returns, and I 
venture to think there would he a large number who would admit tlioro 
was something in Mr. Chamberlain’s scheme of Fiscal Reform not lightly to 
he put aside, but which is worthy of full and impartial considoi'ation at tint 
hands of those who desire to find an explanation for tho unHalyisfaciory 
condition of this and many other trades. 

Yours trul)q 


Cocoa and Chocolate Manufacturers, 

Waterloo Road, Bristol, December 14th. 


RlCUAlil) iviNO. 


It is not the case that the consumption of sugar has increased 
everywhere on the Continent; as a matter of fact, it is 28 ^ below the 
average in Austria-Hungary owing to the high prices ruling. 
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WOEK OF THE PEEMANENT COMMITTEE OF THE 
BEHSSELS SHGAE COHYENTION. 


According to the Woi'Jiensclm ft des Centralvereins filr Eiihenzucker- 
inditstrie, publiahed in Yienna, the Permanent Committee of the 
Brussels Sugar Convention accomplished the following work during 
its recent session 

(1) OoimteriHiilmg DuMes for Sugar from the following coitntries : 
Chile. — The import duty for refined sugar in lumps or crushed being 
14 pesos 35 centavos, equal to francs 25‘83, the countervailing duty 
after deducting the surtax of francs 6*00 amounts to francs 9*91, and 
Avith the addition of the direct bounty of francs 3-60, the total counter- 
vailing duty on such sugar is francs 13-51 per 100 kilograms. The 
duty on sand sugar and ground sugar is 11 pesos 4 centavos, equal to 
francs 20-51. The countervailing duty on these sugars is, therefore, 
with the addition of the direct bounty, francs 10-86. First product 
granulated and cassonade pay an import duty of 6 pesos 50 centavos, 
equal to francs 11*70 ; the countervailing duty on them is francs 6-45. 
The import duty on impure sugars is 5 pesos 7 0 centavos ; hence the 
countervailing duty amounts to francs 5*98. 

Costa JUca . — The countervailing duty on crystallized sugar is francs 
20*50 per 100 kilograms; for refined sugar francs 15*00; for raw 
sugars, francs 15*25. 

Argentine RepMic . — -The committee did not receive any information 
as to the recent sugar legislation of this country, and in the absence 
of any definite data it was decided to retain until further notice the 
present countervailing duty of francs 50*00 per 100 kilograms. 

Dominican JiepnUic, — In the absence of any definite information the 
committee retained the countervailing duty fixed on Argentine sugars, 
viz., francs 50*00 per 100 kilograms. 

(2) The committee did not come to any definite conclusion in regard 
to the following countries : — 

Babyarhu~~"The bureau was requested to gather accurate informa- 
tion regarding the bounties granted to sugar beet growers. But the 
question was not considered very pressing, since Bulgaria does not 
export any sugar. 

The Philippine Islands. --fPhQ committee was unable to obtain any 
information regarding the taxation of the domestic sugar production, 
and did not come to any decision for this reason. 

The United States of Aynerim . — The bureau had not received any 
information on the domestic taxation of sugar since October 21st, 1903, 
and did not come to any definite decision for this reason. 
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Brazil— The bureau bad suggested the following' countervailing 
duties: — Por raw sugar, francs 6*45; for cand}^, francs G‘00; for 
other refined sugars, francs 9*00. But as tbe Brazilian GovoiMiirieiit 
bad not conimmiicated to tbe bureau any inf or mat ion conconiiiig the 
domestic sugar legislation, tbe committee decided to leiivo it to tlie 
individual States adhering to tbe Convention wlietlier tlnyy wanted i(^ 
impose any countervailing duty on Bra?:ilian sugar or not. Tliis 
question has a practical significance, since Great Britain receiv(Hl 
78,761 cwts. of sugar in 1903. ^ 

Caha . — ^The committee suggested that tbe following countervailing 
duties be imposed : — For raw sugar, francs o*86 ; for roiiiiod sugars, 
francs 11*38 per 100 kilograms. Tbe British delogato objected on tbe 
ground that Cuba consumed barely 50,000 tons of sugar out of a total 
production of 1,000,000 toxis, and that it importod practically no 
sugar for domestic use. Great Britain bad received 440,682 cwts. 
of Cuban sugar in 1903. Tbe decision of this question was deferred 
to a later meeting. 

3€exko . — Tbe committee was informed that Mexico was willing to 
adjust its domestic sugar legislation to tbe conditions of tbe Brussels 
Convention. bTo definite decision was arrived at. Great Britain 
received 159,608 cwts. of Mexican sugar in 1903. 

Vejiezuela and Uruguay, — A.ltboiigb these countries export prac- 
ticaby no sugar, tbe committee decided to defer decision until after the 
domestic sugar legislation of these countries bad been made known* 
Great Britain received 10,341 cwts. of sugar from Uruguay in 1903. 
but tbe origin of this sugar was not quite certain. 

(3) Tbe committee decided that there was no basis for any counter- 
vailing duties against tbe following countries because they either do 
not export any sugar or because their surtax is lower than that 
imposed by tbe Convention : — 

Turkey, — Tbe duties amount to about francs 1*84 for raw sugar and 
francs 2*40 for refined sugar per 100 kilograms. 

Pm'&ia , — Tbe surtax amount to francs 1*62 for raw sugar and francs 
2*42 for refined. 

China,— Demesne duties are franc 1.00 for sugar above No, 10 
Dutch standard, francs 1*75 for candy and francs 1*40 for refined, 

Corea. — No sugar production. 

Morocco . — No sugar production. 

Congo Free State , — No sugar production. 

Servia, Norway, San Salvador, and Danish West No sugar 

production. — ^ Beet Sugar Gazette,) 
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SCIENCE IN SUGAR PRODUCTION. 

By T. H. P. Heeiot, P.C.S. 

(Condndecl from page Vol. I'lJ 

7 . STJJktMAllY AND CONCLUSION. 

' ‘ Scientific tliought is not an accompaniment or condition of human 
progress, but human progress itself.” 

Whereas all definite knowledge may claim to be scientific, the means 
of gaining such knowledge differs widely. If common experience be 
represented by the uncertain progress of a man grojiing his way in 
the dark, science provides him with a torch and a definite path to 
follow. Theory can, at best, serve as the torch, but scientific progress 
lies along the path of experiment and observation. 

The acquisition of knowledge may therefore be either accidental or 
methodical, the essential characteristic of all science being its method 
of dealing with facts rather than in the nature of the facts themselves. 
The experimental methods of science possess this peculiarity, that the 
objects of study can be isolated, and, if necessary, observed under 
conditions which never occur in nature. If these methods appear 
indirect, complicated, and costly, this is due to the imperfection of 
our unaided senses, and also to the numerous and highly complex 
conditions which have to be studied separately before their joint 
effects can be rightly understood. 

The applications of science to commercial interests is a comparatively 
modern development of what was formerly a i)urely intellectual 
pursuit. No longer confined to the laboratory and lecture room, 
science is to-day penetrating the workshop, the factory, and the field, 
with results which are aptly expressed by Clifford in the words 
quoted above. 

Having shown what progress has been made in the ancient art of 
sugar production, it only remains to extract and concentrate the 
substance of our inquiry so that any lesson it contains may crystallise 
out. With this object, let us glance over the ground we have covered. 

The Beet. The Cane. 

The sugar beofc is an abnormal 
product of scientific research, dif- 
fering remarkably from the forage 
beet from wbiSi it was derived. 

The composition of the 'beet was 
first studied by Achard in 1747, 
and chemical analysis of various 
species of beets ’^vere made before 
1800. 


The sugar cane is a normal vege- 
table, differing only from the wild 
cane in possessing greater vegeta- 
tive vigour due to long cultivation. 

The first reliable analyses of the 
cane were made in 1883. 
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Scientific methods of field culture 
have increased the quantity of sugar 
in the root three-fold, and pi'opor- 
tionally reduced the saline impuri- 
ties. 

The improved (abnormal) qutali- 
ties of the sugar beet 'wore fixed in 
successive generations of the plant 
by chemical selection of the seed- 
producers. 

'Ke'w varieties of the sugar beet, 
acclimatised to specific conditions, 
have been evolved by systematic 
chemical selection of the seed-pro- 
ducers. 


Agricultural implements are ex- 
tensively used in the various field 
operations- Considerable progress 
has been made towards designing a 
mechanical beet harvester which, 
when 33ei’fect®d, will materially 
reduce the cost of production. 


The beet fabricaiit buys his roots 
at a price based on chemical analy- 
sis, thus forcing the cultivator to pay 
attention to the quality of his crop. 

The e<arliest methods of manufac- 
ture were borrow’ed from the long 
established cane industry, but were 
eventually superseded by improved 
methods specially applicable to the 
beet, of which the two following 
are the most important. 


No attempts were made to im- 
prove the saccharine richness of the 
cane until 1888. (See below.) 


Chemical selection of cuttings 
for planting ]ia,s never been at- 
tempted ill practice. Small scale 
experiments indic.ate that any ab- 
normal richness of the pa, rent cane 
is not transmitted to the ofispring 
raised from cuttings. 

Natural causes hfivc given rise 
to well marked v.aiioties of cane, 
which were imported and first sys- 
tematically studied in 1888, the 
imported cane generally proving 
inferior to the staple varieties. In 
the same year, the fertility of the 
cane seedwms first recognwed, and 
the highly variable nature of the 
seedling cane has since opened up 
a line of research which has been 
actively pursued to the present 
day. Practical experiments on the 
estates were commenced in 1900^ 
and are still in progress. 

With rare exceptions, the planter 
is dependent on manual labour, 
generally imported at enormous 
cost, and rendered necessary by the 
X»resent method of harvesting the 
crop, N 0 attempts have been made 
to design a cane harvester, as in 
other cane growing countries. The 
existing system of open drainage 
presents certain obsta,cles to the 
general use of field imploments. 

Where cane farming has deve- 
loped, the canes urn bought by 
weight at the factories, their sacr- 
charino ricliiiess being unknown. 

The methods of mauuiaciure have 
not been materially modified since 
sugar was first made in the West 
Indies. 
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The diffusion process extracts 
97;^; of the sugar present in the 
sliced roots, and has the additional 
advantage that certain soluble im- 
purities are not extracted, but 
remain in the exhausted slices. 

The carbonatation process of 
ptuifying the juice has been 
brought to a high degree of perfec- 
tion by the combined influence of 
chemical research and the inven- 
tion of the filter-press. 

■ Multiple- effect evaporation was 
designed for treating beet juice, 
l)ut was first operated with cane 
juice in Lousiana.— -The vacuum 
pan and the sugar centrifugal 
were borrowed from the British 
refinery. — Appliances for crystal- 
lisation in motion originated in the 
beet industry. 

The beet sucrerie is controlled by 
resident professional men, including 
an engineer and a staff of chemists 
with traine d assistants . The chem- 
icai laboratory constitutes the bead 
office of the sucrerie. 


The main improvement in the 
cane mill may he traced to the 
earliest methods of beet extraction. 
Thus double and triple crushing, 
combined with maceration, have 
increased the extraction from 75% 
to about 92^, 

The primitive chemical treat- 
ment of the j nice with lime remains 
practically unchanged. Its chief 
recommendation being simplicity 
and cheapness. 

These improvements were sub- 
sequently introduced into West 
Indian factories. 


The large majority of cane factor- 
ies are under the direct control of 
the planter, or manager of the 
estate, chemical control of the man- 
ufacture has never been seriously 
attempted, there being not more 
than one chemist on any estate. 


111 . no single instance lias the cane industry taken the lead, its 
progress being due to three external sources : — 

1. Methods and appliances borrowed from, the beet industry. 

2. The general advance in engineering science as applied to the 

designing and construction of sugar machinery, improve- 
ments in which are due to the designer. 

3. The gratuitous scientific work of G-oveimment chemists and 

botanists. 

Although progress may be made by adopting methods and appliances, 
the proof of technical efficiency lies in the power to originate. We 
would, therefore, direct the reader’s attention to those dissimilarities 
in the rival industries which have given rise to progress along 
divergent lines. 

The nature of the raw material enters into two fundamental 
problems of sugar production, namely, that of increasing the 
saccharine value of the raw material, and of extracting the juice* 
Have either of these problems been satisfactorily solved ? At the 
risk of some repetition let us briefly refer to facts. 

0 


O 
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Starting witli the forage beet, containing some 6|’ of sugar and an 
abundance of saline impurities, Vilniorin evolved a new variety 
containing as miicli as 20^ of sugar and a reduced proportion of 
impurities. 

Only 15 years ago a G-overnment botanist informed the West 
Indian planter that the sugar cane can he raised from seed, and that the 
seedling cane might furnish him with an improved stock, pjxperiinents, 
with seedling canes, now in progress, indicate that an improvc^d 
variety of cane may yet be found although it is true that the ideal 
has not yet been realised. We thus learn that whereas the beet 
industry only came into existence after the saccharine character of the 
forage beet had been improved, similar attempts to improve the sugai^ 
cane have been delayed by a strange oversight on the part of the 
planter. 

Turning to the second problem, we find that many methods of 
extracting beet juice were tried before the difiusioii battery took a 
practical shape. Diffusion may fairly claim to be an ideal process for 
two reasons, — first, it is possible to extract 99 *9^ of the sugar 
contained in the sliced roots (although other considex’ations render it 
more profitable to limit the extraction to 97^) ; Q-nd, secondly, 
diffusion extracts sugar in preference to certain impurities, and, 
therefore, furnishes the fabricant with a juice of higher purity than 
that actually present in Ms raw material. 

As distinct from the beet, the fibrous part of the cane is of great 
value as fuel, so that in selecting an economical method of extraction, 
the fuel- value of this by-product is an important consideration. As 
the cane mill has held its own, even against the diffusion process, 
since the first primitive mill was constructed by the Chinese, we 
should expect to find that this method of extraction is as ideal for the 
cane as diffusion is for the beet, but recent progress has gone far 
towards proving the contrary, and, in a few months, a new process 
will make its dehfjt in the West Indies, We here refer to the 
Hinton-Kaiidet process which has been successfully applied to tlie 
cane in Madeira, and which, from our present point of view, performs 
that operation which has hitherto been imperfectly effected by the 
mill. Once more will the West Indian sugar producer learn from liis 
beet rival, even in solving a problem peculiar to the cane industry . 

If the nature of the sugar cane, as a raw material, prestmts lu)' 
serious obstacles to the progress of this industi\y, the fact that improve- 
ments have been forced upon the cane planter by stress of competition, 
is not very much to his credit but rather imj)lies a lack of initiative 
and technical ability, . 

Whilst every credit is due to the planters for their untiring efforts 
to hold their own against their more scientific and state-aided com- 
petitors, we cannot ignore the fact that the technical and financial 
success of this or any other industry is mainly dei)endent on the 
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selection of qualified workers. As regards tke West Indies, too 
mucli reliance has been placed on up-to-date niacliineiy and too little 
effort made to secure tbe services of up-to-date men. Tlie efficient 
control of a sugar estate calls for more tecbnical knowledge tban can 
be acquired by such routine experience as that of an overseer before 
he holds the position of manager. Although destined in the future 
to become active leaders of the industry, how many overseers have 
sufficient ambition to study the scientific princi23les which underly 
their daily practice? Little wonder then that the planters are 
unwilling to depart from the old-time methods which, in many cases, 
constitute their only technical training. 

But, further, we have shown that every advance in the technology 
of sugar production demands an increasing scientific knowledge on 
the part of all those engaged in the industry from the manager down 
to the factory-hand. The value of improved machinery consists in 
its capacity" of doing a certain maximum of work when intelligently 
handled, hut, if the intelligence is lacking, the best machinery may 
prove but a poor investment. Similarly, a new and valuable process 
may easily fail through the ignorance or shortsightedness of those 
who wish to adopt it. 

If the cane industry is to he placed on a sound footing, ignorance 
must be replaced by knowledge. It is interesting to recall the early 
days of the beet industry in France, when “ISTapoleon issued a decree, 
dated loth January, 1812, that five out of the 40 factories existing at 
that time should be made schools for sugar-making and chemistry. 
Over 150 students were sent to the schools, and the best teachers 
were attached to the factories. Each student had to he three months 
in the factory and, if he passed the necessary examination, he received, 
on leaving, £40 in money and a certificate as a qualified beet sugar 
manufacturer. To encourage the erection of factories, licenses were 
issued to persons willing to devote their attention to this industry for 
four years, an extension of these licenses being granted to those 
persons who made iminovements.”* 

Our inquiry has been specially directed to the relative progress of 
the cane and beet industries, and their rivalry regarded from a 
technical and historical point of view, but we must not ignore the 
fact that the vast extension of the beet industry has only been 
rendered possible by fiscal conditions, which have but lately been 
abolished. Notwithstanding all that science has done for tkat 
industry, the cost of producing beet sugar remains considerably 
higher than that of cane, and it is this fact which constitutes the 
vital difference between the two industries, and which is bound to 
have far-reaching elfocts in the future history of sugar production. 

Let it be noted, however, that the lower cost of production of cane 
sugar is due to the natu,re of the sugar cane as a raw material par 


^ St«iu. 
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excellence^ and is in no way traceable to tbe superior efficiency or to 
more economical methods of working in the latter industry. On the 
contrary, the reduction in the cost of production of beet sugar has 
far surpassed that of the cane within the same period of time, and 
Ave have clearly shown that the main economics practised in the 
modern cane industry were borrowed from that of the beet. 

With a future price of sugar regulated by the law of supply and 
demand, and thus eventually excluding the more costly beet sugar 
from the world’s markets, it is pertinent to inquire how the West 
Indian industry may expect to prosper in competition with other 
cane-growing countries ? Now, although cost of production is largely 
regulated by local conditions, such as cost of labour, fertility of soil, 
climate, &c., there can be no doubt whatever that sugar could be 
produced all over the West Indies at a much lower cost than that 
obtaining on 99 % of the estates now in cultivation. Leaving out of 
consideration the increased yields per acre, which would result from 
mechanical tillage and improved methods of cultivation, the fact 
remains that only about 14^ of the total number of estates have 
adopted modern methods of manufacture. 

But of the so-called modem factories, numbering about 140, how 
many can claim to use the most improved machinery ? IJp to the 
present day only one factory has so far attempted to extract a 
maximum yield of juice from its cane by means of the modern 
nine-roller mill, which is extensively used in other cane-growing 
countries. 

Bacts like these cannot be ignored if the cane industry of the West 
Indies is^ to survive future competition. A desire to see this industry 
progressive and prosperous must be our apology for drawing 
attention to its defects. 


GENERAL SYNDICATE OE SUGAR MANUFACTURERS 
OF JAVA (DUTCH EAST INDIES). 


Prize Competition. 

The General Syndicate of Sugar Manufacturers offers the following 
prizes to the Inventors of a Practical Automatic Self-registering 
Sugar Juice Weighing Machine ’’ : — 

Florins. 


First prize . . 2000 

Second ,, 1000 

Third „ -500 


^ The directors of the General Syndicate reserve to themselves the 
right to refuse to grant a prize if none of the apparatus submitted for 
examination should be of practical value. 
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Notes and further Conditions* 

The machines must be at the disposal of the members of a commis- 
sion to be appointed by the Syndicate, for a period not exceeding six 
months."'*: 

All machines, including those -which receive the award, remain in 
the possession of the competitors. 

All freights to and from the place of examination (in Java) will 
have to be paid by the competitors ; the cost of placing and examina- 
tion, however, will be undertaken by the Syndicate. The machines 
must satisfy all the following conditions : — 

(a) A quantity of 1000 kg. juice at least should be weighed at once. 

(5) Errors of indication should not exceed OT^'. 

(c) Accurate working, even after a long use in a factory mill, 

(d) They must be capable of weighing half filtered juice. 

(e) Acid juices must have no influence on the material of con- 
struction. 

The machines can be sent in from 1st May until 31st July, 1905. 
The awards will be distributed not later than 31st December, 1905. 

Eor further information apply to the Chief Secretary, Sugar 
Manufacturers’ Syndicate, Pekalongan, Java. 


JAMAICA. 

The injury caused by the storm of August llth, 1903, to the 
industry here was comparatively small owing to the fact that the main 
sugar districts were out of the area visited by the storm, but this 
year’s crop has nevertheless suffered much from drought, and a 
shrinkage has to be recorded in the year’s transactions. This is 
unfortunate, especially when it is remembered what a struggling 
industry this has been, but much is hoped from the abolition of the 
bounties in restoring its value, as it is an industrj^ that once placed 
Jamaica on the list of wealthy places. Possessing a soil suitable for 
the growing of the sugar cane, Jamaica should be able to hold her 
own in the sugar markets of the world. The old troublesome problem 
of sufficient labour is one, however, still to be solved. Possibly the 
difficulty will be overcome in the near future by the peasantry taking 
seriously to cane farming, and in this connection it may be interesting 
to note that in Westmoreland the peasantry are |>lanting canes for 
the purpose of supplying estates wherever land is available, and the 
canes^so grown find a ready sale at 8s. per ton. One estate bought 
during the year 2400 tons of small settlers’ canes, while in another 
instance 50 tons were purchased. There is also promise in Saint 
Elizabeth and Clarendon of an increasing trade between peasant cane 
farmer and estate. 

The question of finding new markets for our sugar is also one that 
must be faced sooner or later, in view of the reciprocity treaty recently 
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entei’ed into between the United States of America and Cuba. 
Canada offers speciabadYantages to British cane sugar entering the 
Canadian markets ; a preference of about £1 a ton is allo^Yed by that 
country on British cane sugai\ To secure this advantage the sugar 
planters would, however, be required to make such arraiigenionts in 
obtaining a direct entrance into the market as would prevent the 
Canadian refiners from uniting to secure the preference to 
themselves. 

jSTever have the prospects of the sugar jfianters of Jamaica been so 
bright since the days of slavery, when labour was free. The results 
of the Brussels Convention gave sugar plantations a decided impetus 
in Jamaica, and now it is expected that with the high price to which 
sugar has attained planters will increase their area of cultivation and 
adopt modern inachinery. Some of the estates have already given 
orders for the latter, and at Denbigh, in St. Catherine, the installa- 
tion of modern machinery in the place of the old type of Jamaica 
copper wall is nearly completed. At Gaymanas also the mill is to be 
altered to a five-roll mill, with improved crashing efficiency and yield 
of juice. 

The coming crop, for which planters are preparing, promises to be 
an excellent one. 

The following notice appeared in the Jamaica Gazette of the 1st 
inst. : — “ Under the power given by section 1 of the Jamaica Rum 
Protection Law, 20 of 1904, the Grovernor has appointed J. C. Nolan, 
Esq., to be the person who, under that section, is empowered to 
institute proceedings and undertake the prosecution in the United Iviiig- 
dom of Great Britain and Ireland and elsewhere, of oll'ences under 
the Merchandise Marks Acts, 1887 and 1891, of the Imperial Parlia- 
ment (50 and 51 Vic., chap, xxviii., and 54 Vic,, chap, xv.), so far as 
such acts apply to Jamaica rum, and to take all other necessary and 
proper steps and proceedings for protecting Jamaica rums from 
imitations and frauds.” 

The meaning of this notice is clear enough, and, in view of tlie 
recent Stockport case, highly necessary. Mr. Nolan’s salary will, it 
is understood, be £250, and £200 travelling expenses. 

In connection with this, the Jamiaica Daily Glmner, in an interview 
with Mr. Nolan, says: — “According to a statement just iimde, in Jiin <3 
last 3000 x>uiicheons of Demerara rum were sold in Enghuid at 7d. a. 
gallon. It is calculated that j>ackmg, carriage, &c., cost fully 5d., 
so that only 2d. was left as the value of the rum. It is stilted also 
that Demerara rum is never sold for more than 15s. a puncheon. It 
is claimed that the rum that is sold so cheaply is retailed in and 
exported from England as Jamaica rum, w^hich commands a higher 
price. Consequently in fighting for the protection of Jamaica rum it 
becomes necessary to establish certain important differences between 
the Jamaica and Demerara rums.” 
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It is understood that an attempt is about to be made to get Bemerara 
rum imported into England as methylated spirits. If this were done, 
the protection of Jamaica mm would be rendered comparatively easy, 
for then there would be no occasion to fight the Bemerara commodity. 

Mr. Molan has secured an analj^-sis in England, which shows; — 


Jamaica. Demerara. 

Absolute alcohol by weight, per cent. .. 72-24 .. 69*63 

Absolute alcohol by volume 77*12 .. 76*57 

Proof spirit 135*14 . . 134*19 

Extractives 0-07 . . 0*33 

Acids as acetic acid 65*37 . . 100*30 

Aldehydes 68*46 . . 84*62 

Fin. final 2*48 2*43 

Ethers as ethyl acetate 280*00 . . 106*91 

Higher alcohols 108*40 .. 163*17 

The markets to which our sugars were sent, and the quantities 

] >laced in each of them during last year, were as follows : — 

Cwt. 

United Kingdom 60,066 

United States 88,844 

Canada . . . . 108,425 


Foreign States 9,038 

British West Indies 4,131 

Bermuda 10 


Kiissia 3 

British Gruiana 1 


Foreign West Indies 


PL.ysrTxiT10N GaEAOAS, CUBA. 

The Caracas plaiitatioii is one of the largest in the island of Cuba, 
and the most imijortant in that part of the island. It is only- 
exceeded in value by some of the new American properties, such as 
Chaparra on the eastern side. Caracas comprises 3,200 hectares 
planted in cane, and is divided into a certain number of settlements 
which are connected with the railway of the estate. It is owned by 
Emilio and Francisco Terry, and is situated 30 kilometres to 
the north of the town of Oieufuegos, between the stations of Cruces 
and Lajas. It is connected to the main line passing these stations, 
and is the centre of an important junction, extending over 101 kilo- 
metres, which unites the settlements to the sucrerie, and also 
communicates with a river by a branch line of 30 kilometres, where 
the sugar is embarked in lighters. A tug convoys the lighters to the 
Gulf of Gienfuegos, where the sugar is transhipped into steamers. 
To avoid the cost of transhipment a lino is proposed to take the sugar 
direct from the iisine to the ships. This railway would also transport 
the sugar of a neighbouring estate. 
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The usine lias been recently erected, dating actually from 18S9, 
when there Avas only a beam engine and one mill in the sucreric of 
Tomas Terry. The present building was erected by the h’ivcs-Lille 
Company, and consists of five parallel bays of 16, 12, and 18 inet.res. 
span, and is 120 metres in length- Including the building for the 
second series of mills, the actual surface covered exceeds one hectare. 
The iisiiie is equipped with two milling plants, one in the princi|>al 
building, and the other in a separate building, haAUiig also its steaiu 
plant. These two sets of mills can therefore work together or 
separately, according to the sup^dy of cane, the juice from ])oth 
plants being united in the factory. 

The usine crushes an average of 2,200 tons of cane in 24 hours, the 
canes being transported by a rolling stock, comprising eight loco- 
motives, 360 bogie trucks, carrying from eight to nine tons of cane, 
and also four-wheel trucks, carrying 2*5 tons, and which are only 
used on the portable railway, but can he brought to the usine on the 
permanent line. The cane is transported in bogie trucks, and the 
Sugar in coA^ered trucks. The rolling stock also comprises three 
trolleys, one for the use of the proprietors and the staff. There is a 
regular service of passenger trains between Cruces, and the sucrerie at 
Lajas, these two localities being two consecutive stations on the main 
line from Havana to Cienfuegos. 

The cane trucks are Aveighed, several at a time, on two scales 
enclosed in a large building. They are then drawn on to side lines 
by animals, and brought underneath two mechanical hoists or beams, 
which can he raised and lowered, or moved laterally. Eour chains, 
terminating in hooks, are suspended from each beam, two at each 
extremity, and two in the middle. The beam is brought parallel to 
the axis of a truck of cane, and the four chains are passed underneath, 
the load and each hook is then linked into its chain, which thus 
encloses a large mass of cane, representing half of the load of the 
truck, and weighing from four to five tons. A mechanic then sets ti 
steam winch in motion, when the beam rises, the chains become taut, 
and the load is elevated and brought over a large dumping board, 
whence an elevator conveys it to the mills. The large trucks are 
thus discharged in tAvo operations, the smaller trucks in orio ; a 
partition in the larger trucks separates the two loads of canes. Tin’s 
hoisting- appliance requires only four men, and oporales almost 
automatically. 

Extraction of the Juice, — Each hoist feeds one set of inilLs. The 
older milling plant comprises a Xrajewski and Pesant crusher, 
driven by a horizontal engine. The rollers are 1-67 inotros long; 
the engine is about 75 horse power, the diameter of cylinder being 
457 m.m. and 762 in.m. stroke. The cane passes immediately 
through three mills, having rollers of from 2 to P67 metres in 
length, each driven by a beam engine. But these four appliances 
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are to be replaced in tbe campaign for 1904-5 bj’ tbe following: — A 
new cruslier of tbe same type, but of two metres length, and two 
mills also new, having rollers 2*13 metres long and 865 m.ni. 
diameter, driven by a single horizontal engine with cylinder 760 
m.m. diameter and l’o2 metres stroke, with hydraulic pressure on 
the top rollers. The strongest of the three older mills will serve for 
the first mill of the new' arrangement. 

The second group of mills, which are in a separate building, 
include: a Ivrajew'ski and Pesant crusher, with double geariiig, 
driven by a horizontal Corliss engine of about 90 h.p., with cylinder 
460 mm. diameter, and 920 mm. stroke. Then comes a mill with 
double gearing, rollers 2*13 metres long and 865 mm. diameter, wdth 
hydraulic pressure (220 kilogrammes per square centimetre) on the 
top roller. It is driven by a Corliss engine, constructed by Parrell, 
Ansonia, IJ.S.A. It is followed by another mill (2*13 m.x 920 inni.) 
with double gearing, made by Pletcher, of Derby, and driven by a 
horizontal engine. Hot maceration wmter is added between the first 
and second and between the second and third mills. 

The juice from the mills passes through gutters into uiidergronnd 
receiving tanks, one for each milling plant. These tanks are covered 
with strainers of fine copper gauze which retain the fine niegass and 
small particles of cane. A small elevator with paddles fitted with 
rubber, scrapes the surface of the strainer and elevates the solid 
matter to one of the mills. The juice is drawn from the receiving 
tanks by direct-acting Worthington pumps, and is elevated to the 
defecators after traversing a horizontal tubular heater which raises the 
temperature 40 or 50 degrees. There are 16 defecators of 50 hectolitres 
capacity, provided with double bottoms for heating with direct steam. 
The juice is rendered slightly alkaline with milk of lime, with 
which it is intimately mixed by means of an attached Lacouture mixer, 
and then heated. 

The impurities gradually rise to the surface, forming a blanket, and 
the steam is shut off at the moment that ehiillitiou coinmeiices. The 
defecator is then left undisturbed for as long a time as possible, after 
which the j nice is decanted. The first few litres (coming from the 
bottom) are sent to the scum tank, as also is the last portion which 
contains the floating matters. The clear Juice is conveyed to the 
eva|)orators by means of a pump driven off one of the triple-effet 
engines. 

There are ten square scum tanks, furnished with heating coils and 
cocks at different heights. The scums are always kept hot while the 
tank is filling, and the clear juice is decanted through the different 
cocks, the residue being sent to the filter presses. 

The scums are removed fi*om these tanks by a Worthington pump, 
which conveys them to the scum receivers situated over the filter 
presses in a separate building. There are four monster filter presses, 
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witii plates measuring one metre on eacli side. Tlie scum cakes are 
not vaslied, and are discharged direct into trucks, <and dumped in 
great heaps in the field. The filtered juice is removed by a pump and 
sent to the receiver for defecated juice. In the same building, there 
is also an engine which drives two machines for washing the filter 
cloths. 

Evaporation. — This department comprises three triple-effets 
mounted on a metal platform on the first story, having their nine 
bodies in line and their several air j)umps below but a little in advance, 
as is usual in French sucreries. Starting from the left, there is first 
a Fives-Lille triple-effet, of 5,000 hectolitres Ga23acity ; then in the 
middle an American triido-ofiet of Oolwell’s, of about 2,500 hectOr^ 
litres capacity ; finally, on the right, there is a Gail triple-efiet (1890) 
having S25 square metres of heating surface, and treating about 5,500 
hectolitres of juice, and having three inlets for steam on each body. 
Under the latter apparatus there is a pump of the ordinary type but 
used as a dry pump in conjunction with a barometric condenser, 
Tiiis engine also drives the juice pump, the syrup pump, and a large 
pump for injection water, hy means of vsuitable gearing. 

The ximerican triple”e:fiet is connected with a wet air pump made 
by the Eives-Lille Company, as also is the same firm’s triple effet. 
The diameter of the steam cylinder is olO mm., and that of the water 
cylinder 900 mm., stroke 900 mm, 

Yacuimn Pun Plant . — There are two pans for first sugar and one for 
seconds. The two former, made hy Gail, are 3’75 m. in diameter, 
with a capacity of 350 hectolitres, and are fitted with eight coils. 
The third pan is from the Fives-Lille Company, of the same diameter 
and capacity, but fitted with five coils. A fourth Gail pan, with 
tubular heating surface, and 3*25 m. diameter, is used only for low- 
grade products. These pans are arranged in line on a platform which 
is 3*50 111 . above that of the evaporating plant, and to the loft of the 
latter. The Pives-Lille pan is connected with an ordinary air pump, 
with steam cylinder 420/800 miii. and water cylinder 750 mm. 
diameter. The two Gail pans are connected to a barometric condenser. 
The wet air pump operates like that of the Gail triple-elfet ami eom- 
|)rises two double-acting pumps woi’kod at half speed. For the 
l>resent campaign, it is proposed to erect an xiinerican pun purchased 
from a neighbouring factory. 

The condensing water fi’om all these jians is removed hy the 
following pumps : a direct-acting duplex pump, having two steam 
cylinders 650 mm. diameter and 915 mm. stroke, and water cylinders 
610 mm. diameter; a Blake of the same type, with steam cylinder 
405 mm. diameter ; a "Worthington, also of the same type, with steam 
cylinder 460 mm. diameter, and 460 mm. stroke water cylinder 
560 mm. diameter, and which serves as a spare ; and two centrifugal 
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pumps, driven by a beam engine, and working intermittently 
according to tbe quantity of water to be raised. 

These pumps elevate the hot water to a tank, of 100 hectolitres 
capacity, which is raised 20 m. above the ground level, whence the 
water gravitates to a refrigerator on the jet principle. The latter 
consists of a cement platform, 80 x 20 m., raised 8 in. above the 
ground, and traversed by eight horizontal and parallel pipes fitted 
with jets at distances of 3 metres which throw the water to a 
height of 2 to 2*50 m. in a very finely divided state. The cooled 
water from the refrigerator enters a basin, and is drawn back to tbe 
injectors b}^ cold-water pumps. The temperature of the air is 30^0., 
that of the hot water is 47'^0., and the cold water 34^0. 

A Pives-Liile pump and a direct-acting pump are alternately 
employed to elevate the cold water to a tank of 100 hectolitres 
capacity, mounted on a metal framework at a height of 20 m. above 
the ground level. Watei* is also sup^ilied from a weir, situated four 
kilometres from the usine, by the pumping station used in the 
irrigation. 

Eeturiiing to the factory below the pans, and on a level with the triple- 
efiets, there is a staging divided into two parallel tracks supporting 
from 700 to 800 conical boxes on wheels, each of which holds from 650 
to 700 litres of masse-cuite. A gang of men are employed in 
bringing the empty boxes under the pans, filling and removing them 
to the more distant part of the track, where they are left for 24 to 
36 hours in order that the masse-cuite may cool. The boxes are then 
brought on to a tipping winch and inverted over a piig-niill, whence 
the masse-cuite flows into a large mixer from which the centrifugals 
are suspended in groups of four and six. 

When the masse-cuite is diy and cold it often falls from the box in 
a single block, without requiring the usual application of compressed 
air. There are 31 centrifugals arranged in line on the ground level, 
which are of the Hepworth and Weston suspended type wuth bottom 
discharge. The masse-cuite is cured dry, without the use of steam 
or water, and yields ‘a first jet of 96 to 97 for the American market. 
Twelve of these machines are used for both fii'st and second jet 
sugars. The cured sugar gravitates into one of four chambers, 
whence backet elevators remove it to four hoppers, from which it is 
bagged off ; there is consequently no handling of the sugar. 

The second- jet masse-cuite is cooled in ten open mixers, of 200 
hectolitres capacity, furnished with w’-ater- jackets. Txve were 
supplied by the Pives-Liile Company and five were made in the 
country from the same model. These mixers are on the ground level, 
and after from two to four days the masse-cuite is elevated to the 
mixers over the centrifugals by means of a pump. The number of 
centrifugals will be increased by this campaign. The 31 machines 
and ten mixers are driven by three horizontal engines, sii];)plied by 
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tlie Cail and Fives-Lille firms. Tlie molasses are elevated a 
Worthington pump. The first molasses are brought to the boiling: 
point, and skimmed in tanks heated by steam coils. The final 
molasses are exported, although the usine had a complete distillery 
plant. 

Steam Baisirif/ Plant. — There are two systems of boilers ; that 
erected in the usine is of the Babcock &; Wilcox type, working at a 
pressure of from five to six kilograms. Only megass is used as fuel 
which is fed mechanically to furnaces of the Cook type, communicating 
with a brick chimney 50 m. in height, and working under forced 
draught. These boilers are fed by two pumps. The megass conveyor 
consists of two endless Ewart chains, with wooden paddles, travelling 
over a fixed wmodeii bod, and driven by five vertical engines. The 
megass is pushed forward by the paddles and falls through apertures 
in the bed of the convejmr, the return strand being supported on 
toothed wheels at some distances apart; an arrangement which is 
simjfie and economical. 

The smaller, or second mill-house has also a boiler range, consisting 
of four ‘ ' porcupine ” boilers. This type of boiler, which is much used 
in the United States, consists of a vertical sheet-iron cylinder with 
short radiating tubes projecting from the surface of the cylinder and 
closed at their exterior ends. A plan of this boiler resembles that of 
a carriage wheel without the rim and therefore justifies its peculiar 
name. Each boiler is enclosed by an outer casing of fire-brick, the 
lower part of -which communicates with two megass furnaces by 
means of flues whilst the upper part of each casing terminates in a 
sheet-iron chimney. This installation is completed by a Eives-Lille 
feed pump, one spare pump, two centrifugal blast-fans with vertical 
engines, and one engine for the megass elevator. 

The usine is equipped with an electric light plant, from which the 
private residence of M. M. Terry is also lighted. This comprises a 
Gramme djmamo driven by a Lecouteux & Garnier engine, of about 
100 h.p., and supplies the current for arc and incandescent lamps. 
There is also another dynamo driven by an American horizontal 
engine of about 20 h.p., but this is shortly to be modified. 

The usine possesses a -well stocked workshop alongside of the mills, 
with its own engine and furnace. A separate building forms a very 
complete carpenter’s shop, with circular and other saws, &c., driven 
by a Eives-Lille engine and boiler fed with the waste wood. The 
woodwork of the trucks requires constant attention, especially in a 
hot and moist climate ; tho wood employed being pitch pine. Ther’O 
is a laboratory, but this was closed. 

There is telephonic communication between the traffic office of the 
usine and the various settlements ; also with the town of Cienfuegos 
and tbe shipping wharf on the Eio-Salado, which are respectively 88 
and 80 kilometres distant. 
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The crop season commences early in December, before the canes are 
fully ri|)e, and lasts until the end of May or the beginning of June ; 
being brought to a close either on account of the cost of transport 
from outlying districts, or by the rains which are then due and which 
render cane-cutting and carting almost impossible. 

A circular diffusion battery (IS diffusers of 65 hectolitres capacity) 
was erected by the Dives-Lille Company in 18S9, hut only operated 
occasionally, the usine not then having been provided with sufficient 
evax)orating power to deal economically with the additional water 
required for diffusion, nor with suitable appliances for drying the 
cane chips for use as fuel. This installation was completed by three 
slicing machines, 2*50 m. diameter; an air-compressor; an engine 
driving two bucket elevators, one for the fresh, and the other for the 
exhausted chips; a water pump; two measuring tanks ; and a tubular 
re-heater for the water used in the battery. Another diffusion plant, 
similar to the above, has not yet been erected. Twelve Danek filter- 
presses are also awaiting erection on the ground floor of the usine. 

An administrator is in charge of the plantation, the factory being 
under the control of an engineer and the sugar manufacturer, who 
receive so much per bag of sugar produced after deducting the salaries 
of the pan-boilers, overseers, and defecation hands ; the curing being 
paid by the task. There thus results a great simplification in the 
administration, but as the work is under no control, everything is 
done by blind routine, no one having any interest in obtaining a 
maximum yield of sugar as first jet. There are enormous losses in 
the extraction, only 70^ of juice being obtained from the cane ; very 
little maceration water can be used without running short of megass 
for the furnaces, there being a great waste of steam. Thus, for 
example, there are no less than 66 steam cylinders in the usine, 
necessitating a very considerable length of steam piping. Besides 
being too numerous, most of these engines are direct acting pumps, 
in which steam is admitted to the cylinder during the complete stroke 
of the piston. Only the centrifugals are belt-driven. 

The exterior of the usine has an imposing appearance, all the 
buildings being of iron and supported on iron columns. A clock on 
a central tower actuates a number of dials in the usine. The sides of 
the buildings are open, according to the Cuban custom. In the 
centre of the fa<;;ade there is a brick building comprising a small 
store room, an office for the head engineer, and three upstair rooms 
forming the laboratory. Numerous buildings are grouped around 
the usine : carpenters* shops, a locomotive depot, weighing offices, an 
hotel, molasses cisterns, barracks for the workmen, supply stores. 
The proprietor’s residence is in the centre of a park adjoining the 
usine. All these buildings are close to the railway, which in some 
places has a third rail corresponding to the gauge of the main line to 
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Cienfuegos. Tke place is busy with traffic, trains of canes arriving- 
day and night. 

At 6 p.m. the usine stops for IJ to 2 hours to clear the furnaces 
rom the slag which has accumulated during the preceding twenty- 
wo hours. At the same time, the mills are washed down, and any 
small repairs attended to. The triple effets are cleaned with acid 
once a week, whilst the copper bottoms of a certain number of 
defecators are cleaned with acid every day. 

During the first four months of the campaign 1903-4, which 
commenced December 2nd, the usine worked up 204,120 tons of cane, 
containing an average sugar content of 14*85, coefficient of purity 86. 
The mixed juices from the mills gave: — Erix 19*1, Sugar 15*93^^, 
Purity 84, Extraction (including maceration water) 75*5. The megass 
contained 9*62 sugar. There were obtained 193,450 hectolitres of 
first masse-cuite, representing 14*2o2 on weight of canes, and 
containing: — Sugar 82*22, Pmity 88, Density 1*51. The yield of 
second masse-cuite was 71,050 hectolitres, with Density 1*43, Sugar 
59*32. The final molasses had a Density 1*39, and contained 46*5.2 
Sugar. 

Peturn in raw sugar of first iet = 9*10 ) ta.oa 
„ second „ = 1-70 i 
,, pure sucrose, first ,, =z S'7S ( 

,, ,, ,, second ,, = 1*46) 

Sugar lost in the megass 2*79 
,, ,, molasses =1*23 

,, ,, scums =: 0*11 

Diidetermined losses = 0*48 

Total losses 4*61 

Pure sucrose recovered . . . 10*24 

Sugar in the cane . . . . 14*85 

After the month of Pebi’uaiy, the cane contained from 15 to 10*5 2 
of sugar, with juice of from 20 to 21 Brxx., aud Purity from SS to 91. 

The first- jet sugar polarised from 96 to 97, the second- jet from 85 
to 88. Since February, the first masse-cuito was mixed with 6,150 
hectolitres of molasses, of 1*32 Density, and containing 36 2 sugar. 
Dj> to the 31st March there were bagged off 122,630 bags of firfcst sugar 
weighing 149*5 kilograms, and 21,570 bags of second sugar, giving a 
total of 144,200 bags. The total output of the campaign should 
reach 200,000 bags, corresponding to 300,000 bags of 100 kilos each. 
— -{Journal des FahricanU de Sucre.) 



PAIiMYEA SUGAE MANUPACTUEE. 


By far tlie largest portion of rejBned sugar manufactured in the 
Madras Presidency is manufactured from the juice of the palm which 
grows so abundantly in the southern parts of the Presidency. On 
the juice being collected from the trees, it is boiled in vessels over a 
fire, and made into jaggery” by a process similar to that used in 
the case of the sugar cane, and this jaggery is then put into gunny 
bags and dispatched by road, by rail, or by steamer, presumably to 
the nearest refinery from which it eventually issues as refined sugar, 
the degree of whiteness and quality, and perhaps quantity also, to 
some extent depending on the plant, the methods employed, and the 
experience of the refiners. 

Erom the time the jaggery is mannfactui’ed on the spot until its 
arrival at the refinery, there is often great delay, during which it is 
gradually undergoing inversion, or conversion, into grape sugar, f.e., 
sugar which cannot be crystallised or — molasses. On arriving at the 
refinery it is stored for a further period until it can be worked up, 
and during this time further deterioration and conversion into molasses 
takes place, and when the inversion occurring during the first boiling 
of the juice to jaggery owing to the use of unsuitable vessels, is taken 
into account, it will he readily understood that the amount of 
crystaliisable sugar remaining in the jaggery when it comes to be 
worked up is something less than it might have been under different 
conditions — say, perhaps 50 per cent. less. The wonder then is that 
the jaggery is used at all for refining, and probably it would not be if 
the great quantity of molasses produced was not utilized in the 
distillery for the manufacture of arrack. 

In the refining ot‘ jaggery, the first step after extracting it from 
the gunny bags and breaking it up, is to put it into tanks or blow-ups, 
in which it is mixed with water, heated and stirred until all is 
dissolved and at a density suitable for its being filtered, and after- 
wards boiled in the vacuum j)an. On account of the large quantity 
of deteriorated gluten and other foreign matter in the jaggery, it is 
necessary that the liquor be run through bag filters before it passes 
to the hone char filters for its discolourisation, which latter 
process necessitates an expensive plant, inchxding char kilns for 
revivifying the char, kilns for the burning of the bones, and maoMiiery 
for the disintegration of the burnt bone into a gram suitable for 
filtering purposes. The liquor on being discharged from the hone 
char filters may with advantage be sulphured, iu order to obtain a 
whiter sugar than would otherwise bo produced. The liquor is now 
ready for boiling to grain in the vacuum pan, after which operatiuii it 
is discharged iiito cooling tanks or crystallizers, whence it goes to the 
centrifugals where the molasses is separated from the crystals. 
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Under existing conditions tlie manufacture can only entail to those 
engaged in it a continual struggle to make both ends meet, and it 
would not be surprising if the manufacturer gave his attention more 
to the distilling of the uncrystallisable portion of the jaggery leaving 
the refined sugar to come out as it liked. 

The manufacture of sugar, whether raw or refined, whetlKa; from 
the sugar cane or from the palmyra tree, ought to lie a thriving 
industry in India. Sugar is an article of universal consumption, and 
the enormous quantity of sweets consumed in one form or another 
by the Indian population is sufficient jDroof that the sugar production 
of India must be enormous. Yet we find that hundreds of thousands 
of tons are annuaity imported fihm uther sugar-producing countries, 
although there is not another sugar-producing country in the woidd 
which is better, suited to the sugar industry, or has suph an abundant 
supply of cheap labour. What is the reason of this ? It is that the 
manufacture of sugar in India is roughly and wastefiiily carried on, 
and until the very necessary improvements are made in the methods 
and machinery employed, Indian sugar will remain practically 
unknown and despised in the world’s markets. 

If instead of making the juice into jaggery when refined sugar is 
required, the juice as it is collected from the tree were directly 
manufactured into refined sugar, a considerable gain would he 
effected, as the expensive plant for the filtration and discolorisation 
of the liquor would not then be required, and there would be a 
minimum of inversion, the result being a considerable increase in 
the output of refined sugar from the same quantity of juice and at 
less cost. 

The manufacture would be exactly the same as in the case of cane 
sugar, palmyra sugar having the advantage that a crushing plant is 
not required, and is as follows : The juice on being brought from the 
trees is clear, white and transparent, resembling the juice of the 
cocoanut. It is emptied from the chatties into tanks where it is 
limed to neutralise any acidity, sulphured and passed through bags 
or sand filters, from which it issues as clear juice ready for evapora- 
tion. On being evaporated by the most economical method, viz., 
multiple effect evaporation, the thick liquor is boiled to grain in tho 
vacuum pan as alimdy described. The molasses from the ceiitri- 
fugaled sugar are boiled up for second and third sugar, tho final 
molasses being only of use for distillery purposes. 

Another advantage in manufacturing the sugar direct from the 
juice is, that an enormous quantity of fresh water for the melting 
of the jaggery is not required hut instead there is a large supply of 
hot water available, which has been evaporated from the juice, and 
W'hioh can be utilised for the boilers and other purposes. For 
condensation purposes the juice itself can be utilised to great 
advantage, thus also reducing the amount of cold water reqixired. 
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Tlie water-supply being one of the most important points, is often a 
source of anxiety during bot weather, but this question is solved by 
the digging of a well, as at Melrosapuram, and by erecting over it a 
“fascine,” similar to w'hat is used in Mauritius, through which all 
the hot water available trickles, and falls cooled into the well below 
from which the circulation goes on. In this case the well would only 
be for factory purposes, as irrigation is not required for the trees. The 
cost of its manufacture into jaggery, of its transport, and the required 
gunny bags, would be saved, and such a plant for the iiiarmfacture of 
refined sugar direct from the juice, even should it be on a small scale 
to turn out say, one ton per day, according to the number of palm trees 
on the estate, should be a very profitable concern to the w^ealthy native 
landowners or others wdio have the good fortune to possess them. If 
refined sugar is to be made for the market, w^hy should it not be 
manifactnred in a rational and profitable manner from the clear juice, 
instead of from the filthy mass at present made, to refine w^hioh 
necessitates the expenditure of the very profits that ought be realised 
for fuel, transport labour, and j)lant ? If jaggery is to be made for 
the market why should it not also be made in an economical manner, 
and of a quality which it would pay to refine ? The profitable 
manufacture of sugar in India is one of the industrial problems. The 
pity is that more attention is not given to the solution of such problems, 
which are easy enough to solve, and the results of which would be a 
benefit to the whole community . — f Indian AgricuUnrid. J 


THE DIFFUSION OF MEGASS. 


It is well known that ^ dry ” double crushing fails to extract all 
the sugar contained in the cane. To im^srove the extraction attempts 
have been made to macerate the megass, as it leaves the first mill, 
with hot water, so that after the second crushing, the residual juice 
is diluted and, consequently, the sugar-content of that juice 
diminished. We shall jmesontly show that this maceration is a very 
imperfect method ; a fact which is, moreover, evident u priori. 

Suppose, for example, that it is desired to reduce, by one-half, the 
sugar-content of the residual juice in single- crushed megass. It 
will be necessary to macerate this megass with a quantity of water 
equal in weight to the residual juice which it contains. Even 
assuming that the mixture of water and juice ivS perfect ; in other 
words, that the water instantly penetrates the cellular masses of the 
megass at the moment of its addition, the maceration process still 
presents certain inconveniences which are only partly compensated by 
its advantages, since the gain in the sugar which results is at the 
cost of a very considerable dilution. 

To solve this problem successfully without abandoning the 
principle it is necessary to change the method of operating, and 

3 
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the ‘^diffusion” of megass afl'ords a very perfect laetliod of 
maceration for the following reasons 

1 . The inegass is brought into contact wdth a series of liquids of 
diminishing saccharine richness, in such a manner that, instead of 
the residual juice being diluted in a single operation, it is submitted 
to a graduated series of dilutions, which permits the extraction of 
juice from the megass to be carried much fiirtlior with but a small 
addition of water. 

2. The admixture of the residual juice with the surrounding 
liquids is rendered certain by a prolonged contact of the megass with 
these liquids, and by a suitable temperature. 

We may here briefly refer to the direct diffusion of the cane, 
whicli gives eqiiall}’ good results from the point of view of extraction, 
but Avhich necessitates the costly slicing of the cane into chips, the use 
of a large iiiiinher of diffusers, and many operators, and which yields 
a more dilute juice than that obtained by the combination of dr}’* 
crushing with diffusion of the megass ; moreover, the fuel obtained 
by this j)rocess is difficult to re-crush, and is very inferior to the 
megass resulting from double-crushing. 

We now proceed to give some figures extracted from the records 
of large iisiiies where the diffusion of megass has been recently 
installed : — 

The cane contained about 12-2)^ of sugar and 10*5)^' of fibre, and 
the method of extraction consisted in ‘‘dry” double-crushing of the 
cane, diffusion of the megass, and double- crushing of the exhausted 
megass in order to dry it for use as fuel. 

The dry double-crushing yielded about 66 litres of juice 23er 100 
kilos of cane. With maceration, there was obtained, on the contrary, 
85 to 87 litres of I'OoS density, containing about 68 litres of normal 
juice, and from 17 to 19 litres of added water. 

In the diffusion of the megass, from 23 to 26 litres of juice were 
drawn off per 100 kilos of canOs. This juice contained about 13 liti’es 
of normal juice (that is to say, the greater part of the residual juice 
contained in the double-crushed megass), and from 10 to 13 litres of 
added water. On mixing these 23 to 26 litres of juice (1*040 density) 
with the 66 litres of mill juice (1*007 density), there were obtained 
about 91 litres of juice at 1*06() density per 100 kilos of canes. 

The direct diffusion of sliced cane, of the same saccharine richness, 
would yield about 105 litres of juice at 1*051 density per 100 kilos of 
canes. 

The quantity of sugar lost per 100 kilos of canes may, therefore, 
be approximately stated as follows : — 

2*25 kilos by dry double-crushing, 

1*95 ,, double- crushing with maceration. 

0*50 ,, dry double-crushing and diffusion of megass. 

0*50 ,, direct diffusion of sliced cane. 
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These results were obtained in the diffusion of megass when the 
waste waters from the re-crushing mills was returned to the battery 
ill such a manner that the small quantity of sugar they contained 
was not lost. Under these conditions, the only loss of sugar was 
that contained in the waste waters which the powerful re-crushing 
mills failed to extract from the exhausted megass. But this method 
of utilising the waste waters has been discontinued since it was 
found that they were liable to ferment ; the battery was then supplied 
with fresh water, but this practice has been abandoned in favour of 
the former. 

The working of the battery is simple, four battery hands being 
sufficient to conduct the diffusion when treating about 800 tons of 
canes per day. The only supervision necessary consists in seeing 
that the juice is brought to the proper temperature, that the 
extraction and the density of the diffusion juice are wsatisfactory, and 
that the alkalinity of the juice is sufficient. 

The battery consists of 10 dilf users, whereas the direct diffusion of 
cane requires at least 16, and often 18, diffusers. 

A usiiie adopting diffusion of megass therefore requires : — Two cane 
mills for dry double-crushing, or one crusher and a mill. Ten 
diffusers with carriers and elevators for handling the megass. Two 
re-crushing mills with carriers leading to the furnaces. 

The latter mills may be smaller than the cane mills and require less 
power. Even a single mill might he employed, but the megass 
should be rendered as dry as possible if it is to be burned without 
preliminary drying in the sun. 

Dry double-crushing generally furnishes sufficient fuel to meet the 
requirements of a usine because the mills extract a relatively small 
quantity of juice which is also of a high density. It should, however, 
be noted that such a usine utilises sugar as part of its fuel owing to 
the imperfect extraction of juice from the megass. It is quite 
evident that such working is neither ratiocal nor economical. 

On comparing the evaporation of 66 litres of juice at 1*067 density 
which give 17*7 litres of sju’up at 1*25 density, with that of 91 litres 
of juice at 1*060 density which give 21*8 litres of syrup at 1*25 
density, it is found that, in the case of megass diffusion, it is neces- 
sary to evaporate 21 litres more water per 100 kilos of cane than in 
the case of dry double-crushing ; that is to say, 5 litres per body of 
a quadruple effect without re-heaters ; but, on the other hand, re- 
covering about four additional litres of syrup per 100 kilos of canes. 

It is therefore easy to calculate the economy realised by the 
diffusion of megass, and this will be still more remunerative when 
the older usines are equipped with modern methods of re-heating the 
juice. The question of the total extraction of sugar from the cane is 
intimately connected with that of a well arranged evaporation plant. 
This problem of the total and economical extraction will only be 
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solved wlieii, in every cane sugar factory, the multiple (3ffet 
evaporator is regarded as a secondary boiler, intended to furnish the 
necessary heat to the various dej)artnients of the factory, —Jinmial 
lies Fahrieants de Bncre, 


Ed'Hor's Eofe .' — The ])rocess described in this article diifers from 
the Hinton “Naudet Process in that the normal iiiill-j uicG does not coihn* 
the battery. Strictly speaking, tlie “diffusion” is a systtmiatic 
maceration of tbe megass -with water wberoby a dilute juice is 
obtained which is hnall^?’ mixed with the normal juice expressed by 
the cane-mill. This mixture is then clarified in the usual maaiTier, 


NEW OEDERB FOE SITGAE MA01IINEE,T. 


It is not without interest to learn what effect the al)olition of 
bounties has had on the output of the sugar machinery manufacturers. 
The following report gives a typical instance of what one firm only 
have accomplished : — 

“ This year has been a most momentous one for those engaged in 
the manufacture of cane sugar niachiiiery. The year opone<l with 
the placing of an order for a complete central sugar fa.ctory for 
Antigua with the Mirrlees Watson Company. A considerable portion 
of the capital was found by the British Government. The Miniees 
Watson Ooiiipany designed and manufactured the inaohinei’y, selected 
the site, prepared the foundations, and erected the buildings, 
machinery, and all the equipment. The factory has just been 
completed, and run a satisfactory steam, trial, ready for the opening 
of the campaign next year. 

“ In the early part of the year a number of orders were received 
from Cuba for heavj" crushing and evaporating machinery ; from. New 
South Wales for the strengthening and reconstruction of existing 
machinery, and also from the Argentine Eepiihlic; for new crushing 
plants for Natal ; and some very heavy double oriisliing and multiple 
eifet evaporating machinery for Mexico. Later on in the yeiu* 
additional machinery was supplied for cane sugar raauufaxiture in 
Spain, and in the middle of the year heavy crushing plant WJis 
supplied to our West Indian Colony of St. Lucia, and extra, heavy 
evaporating, crushing, and macerating machinery for tlu^ Danish 
West Indian Colony of St. Croix. With the improvement in tlie 
price of sugar which was clearly indicated towards the latter part of 
the year has come a considerable influx of new business, and ordtu's 
for vacuum pans have been received for the Argentine Eo public, 
Mozambique, Natal, Demerara, and Berbice; as well as for the 
machinery for reorganising the evaporating plant of some of the large 
estates in the Argentine Republic, with ftu’ther grinding plants for 
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the same country, and large installations for the handling of canes 
and the burning of green megass. There also has been a considerable 
number of replace portions supplied to Java, and new grinding plant 
for Brazil. The year closes with every prospect of considerable 
demand for new and improved machinery throughout the cane sugar 
world.” 

We also learn that the well-known firm of Harvey Engineering 
Company (late McOiiie, Harvey & Co., Limited), Sugar Engineers, 
of Glasgow, have received the order for a Central Eactory all complete 
for South Africa ; this is similar to one supplied hy them to Natal 
about three years ago, hut 50 % larger. The contract includes 
iron buildings, workshops, and electric lighting throughout, the 
machinery to he of their newest design and with all their latest 
inii)rovements to turn out the best sugar in the most economical 
manner, which from their long experience in this special line of 
engineering, they should have no difficulty in doing. This order 
XJi’oves that the cane sugar industry is extending all over the world, 
and no doubt further orders will follow. 


THE PRESENT EXTENT OF OUR HNOWLEHGE OF 

DIFFUSION LOSSES. 


Till a short while ago it seemed as if the question of the determined 
and undetermined losses in sugar manufacture had met with a 
generally recognised solution, in the sense that only unapj)reciable 
losses to the extent of 0*50 to 0*75 ^ arose, which were, moreover, 
clearly polarisation losses, f.e., losses in dextro-rotary non-sugars, 
and not sugar losses, and that these losses did not occur in the 
diffusion battery, or else only to a trifling extent, hut arose chiefly 
from the working up of the diffusion juices into intermediate and 
final products. Only in certain exceptional cases, such as in the 
working up of very dirty or decayed beets, was one inclined to admit, 
by way of exception, the occurrence of large losses in the diffusion 
battery as well, and only in isolated instances was the suspicion voiced 
that an appreciable destruction of sugar in the battery through the 
activity of micro-organisms was to he feared even in regular work, 
whereby the advocates of these views aimed more at theoretic con- 
clusions and demonstrations than at practical elucidated losses ; hut 
the^^, too, estimated the loss occiUTing in the diffusion (which they, 
moreover, hoped to ’reduce couvsiderahly by employing antiseptic 
treatment) at approximately^ O'oO % as a maximum. Here the matter 
rested till some two campaigns or so ago, when the Steffen process 
was put to practical tests in a factory, and soon one found that, with 
the same quantity of beets, a distinctly higher amount of sugar in all 
products had been gained, not excluding the usual losses, than was 
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tlie case •with the diffusion processes, and even more than "was present 
in the beets according to the analytical methods in vogue. These 
rumours were fully substantiated in the last campaign by the 
publication of the results at the Altfelde factory, according to wdiicli 
the yield in sugar by the Steffen process was in the mean 1*5 ^ 
excess of that from the diffusion process, and 1 '^% more sugtir was 
obtained in all products than could he obtained by alcolujlic 
digestion of the worked up beets. In other wni’ds, in the diffusion 
process there had hitherto been an undertermined loss of 1 2 sugar 
which had escaped detection. 

The question consequently arises: Is so high an undetermined 
loss a normal accompaniment of the diffusion process as carried <.)ii 
to-day, or is it not? I will endeavour in the following pages to 
answer this question so far as our present practical and theoretical 
knowledge will allow me ; so that both the extent of these ascertained 
losses ill practice may be established by unbiassed tests, and also 
that an attempt may be made to discover whether such losses arc 
established from a purely scientific and theoretic standpoint. 

Figurative examples of the extent of sugar losses are rare in 
literature, especially G-erman literature, apart from official reports 
of sugar factories the examples from which are unfortunately far 
from trustworthy. Thus Lippman pointed out that in the reports of 
16 factories 14 had a total loss of only 0-5 2 or less, and some had 
even a gain in sugar ; whereas, in normal practice, about 1 2 loss 
must be reckoned. Such figures are evidently the results of defective 
control, such that the weight of beets is only estimated, or that 
the analysis of the beets and the intermediate and final products is 
accomplished by an inconclusive and defective method. For the last 
conjecture it may be said that the assertion made within the last few 
months, that the majority of such factories tested their beets after a 
method which discovered 1-1*5 2 little sugar, has passed iincou- 
tradicted through sevei-al debates. Working results wffiich rest on 
such defective foundations can naturally not pass muster as standards 
for the real extent of the losses occurring, as can readily bi^ 
perceived. Only such figures should be taken into consideration 
which are founded on standard methods of qualitative estimation, 
.sampling, and analysis of all the substances entering into the 
problem. As regards the estimation of sugar in beets, the 
best and most accurate method for a large factory is undoubtedly 
the hot water digestion. The still much recomniended alcoholic 
digestion gives, it is true, accurate results, hut only if undertaken 
with such scrupulous care as is almost impossible to expect in the 
factory laboratory with quantitative estimation ; and if it is tried on 
insufficiently pulverised pulp, and for an insufficient period of 
time (20 minutes), it always yields too low a result. One cannot, 
therefore, place much value on figures of losses •which rest on the 
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results of alcoholic digestion, and they are therefore left out of 
consideration in the following compilations. 

Eoliable figures of losses have, so far, been given only by von 
Glaasseu, in Germany. They show that the total losses amount to 
I '20 to 1‘50 2? that of these 0*o0 to O'SO are undetermined. 
These latter losses resolve themselves into a very small amount of 
0*10 to 0*20 during diffusion, while the balance of about 0*40 to 0*70 
occurs in the subsequent treatment of the juice. 

Thanks to Dr. von Olaassen I am enabled to give the figures drawn 


from the results of the last three campaigns. 

1901-2. 

They are 
1902-3. 

as follows : — 

1903-4. 

(a) Total losses 

1*57 

.. 1*50 

.. 1*23 

Of which determined .... 

0*70 

. . 0*73 

. , 0*67 

,, undetermined . . 

0*87 

.. 0*77 

0*55 

(h) Loss during diffusion .... 

0*64 

. . 0*70 

. . 0*63 

Of which determined 

0*52 

. . 0*53 

. . 0*53 

,, undetermined . . 

0*12 

. . 0*15 

.. 0‘10 

(c) Loss in working up juice . . 

0*93 

. . 0*80 

. . 0*60 

Of which determined . . . . 

0*18 

. . 0*18 

.. 0*14 

„ undetermined.. 

0*75 

. . 0*62 

. . 0*46 

According to this the total losses amounted to 1*23 to 1*57 2, the 


determined to 0*o6 to 0*87 !^, and of this only a very small proportion 
(which in general comes within the range of errors in calculation”) 
occurs as undetermined loss during diffusion, viz., 0*10 to 0*15 2- 

A similar story is told by the figures of loss communicated lately 
by Dr. Mugge, which, however, failed to include information on the 
extent of undetermined losses in diffusion ; according to them, a total 
loss of 1*20 ^ occurs, one-half determined, and the other undetermined. 

A certain complement to this is given by the figures of loss arising 
in a number of Belgian factories under the simultaneous control of 
E. Sachs. They only give the losses arising during the working up 
of the juice, the losses being determined from the volume and com- 
position of the diffusion juice. This basis assumes, under Belgian 
conditions, a very high accuracy, since the measuring of the juice 
and the taking of mean samples takes place under Eevenue super- 
vision. The collective losses arising here from the working up of the 
juice amounted, in the campaigns fi*om 1892 to 1900, to 0*49 — 0*74 
and of this 0*86—0*642 was undetermined. These figures confirmed 
the hitherto doubtful supposition that a definite undetermined loss 
occurs after diffusion, almost exactly the amount arrived at in 
the experiments at Dormagen. If we compare the figures of the 
^ Belgian control with those of Dr, Mugge, we find in either case 
that during diffusion either none or very little undetermined loss 
occurs. 

Einally, it may he recollected that Professor Ilerzfeld, when 
experimenting on a small scale, came to the same conclusion when he 
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worked witli an experimental battery in exact imitation of current 
practice. He found iiiideterinined losses of only O’OO to 0*04);^, wliick 
increased ■wbeii Avorking abnormal roots to 0’17 and 0*32, an 
iiiia, voidable yet small loss. 

So miicli for figures of losses evolved in practice. I have confined 
myself in their choice to those examples which, either by (Iescri])tiou 
or else from personal knowledge, satisfied all the rocpiireiiicnts of 
accurate analysis. Thej^ go to show' that when the sugar content 
of the beets was determined by hot waxter digestion (wliicli metliod 
gives the highest resnlt), and with a control as accurate as possible, 
the undetermined losses in ■ diffusion were very small, and only 
amounted to from 0*10 to 0*15 2'. 

We will 110 consider the different possible or conceivable sorirces 
of loss from a theoretic standpoint, and thus ascertain whether 
the results of practical experience are confirmed. 

As is knowm, these undetermined losses are divided into apptirent 
losses, polarisation losses, and sugar losses. Apparent losses arise 
from errors in weights or measurements, false sampling, and errors in 
analysis. Such losses occur, e.r/., when sampling fresh beet slices 
which are not protected from evaporation, or again, are taken 
only from the top of the heap where the longest slices and the ones 
richest in sugar are sure to he. Such an analysis results in too high 
a sugar content. As in the sampling, pulverising and weighing of 
the chips, an almost unavoidable loss through evaporation occurs, w'^e 
have an explanation of a certain part of the imdetormined losses of 
diffusion, 0*05“~()*i0 j to a gz'eater degree of accuracy that many a 
so-called “apparent” loss. 

Conversely, inaccuracy or lack of precautions in the inoihods of 
analysis, such as the alcoholic digestion, can show an apparent 
gain, l.e., a reduction in the apparent loss, since the latter is 
concealed by an apparent excess of sugar. A phenomenon of 
this clas.s is met Avith, at least in part, in those factories that 
find more sugar by the hot water digestion than tln^ analysis 
of the introduced material alloAAAs for. According to iny conviction, 
the sugar content of any given beets, tested in tlie av(U‘age ami 
accurately analysed by the hot water digestion (which, digestion vmi 
also be done in a faulty manner), would be at least as higli a»s tbe 
output of the hot process amounted to. As is Avell knowm tlio 
partisans of Steffen seek to prove (Steffen himself has seen fit to 
abandon tliis theory) that even the hot water digestion does not 
indicate the total amount of sugar which oiiginally existed in. the 
beets, because, as soon as the latter are sliced a considerable part of 
the sugar is decomposed by enziymes. But such a rapid decomposition 
is at variance with the character of the enzyme. At all events Pellet 
has practically proved the contrary of this assertion ; he sliced 
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one-lialf of a beet, rasped tbc otber half to a fine pnlp, and exposed 
both to contact with tbe air. vSubsequeiit analysis should have 
revealed in the ful'p (which had the most intimate contact with the 
air), a more extensive decomposition with a corresponding* decrease 
ill polarisation ; but, as a matter of fact, the polarization of both was 
the same. According to SteJ^cn, experiment proves the following 
that the hot water digestion does not give the total amount 
of sugar : a weighed amount of fresh slices is thrown immediately 
after slicing into boiling water, after the manner of the Steffen 
process, and stirred for a short ime ; then load acetate is added, the 
mixture weighed on cooling, and the liquid polarized. One should 
then obtain in this liquid a greater amount of sugar than is given by 
hot water digestion of the same chips. 

But numerous experiments of this kind have been undertaken at 
Dormageii, and it was found that the yield in both cases was 
invariably identical within the limits of possible error. As an example 
the following tests may be quoted : — 

(o.) Eresh slices, digested with hot water, mean of four tests =: 

15*63 2 )' 

(5.) 500 grams of the same slices were placed in two litres of 
boiling water ; after four minutes 100 c.cm. of lead acetate were 
added and the whole digested 45 minutes. Weight of the cooled 
mixtures 2552 grams, the filtrate confainiiig 3*112 sugar. Since 
500 gr. of chips contain 25 gr. marc, the mixture contained (2552 — 25) 
3*11 = 78*58 gr. sugar 15*72 gr. sugar in the chips. 

(c.) 500 grm. of the same chips were placed in two litres of cold 
water, heated for 15 minutes to 85*^; 100 c. cm. of lead acetate were 
added, and the whole digested for 45 minutes. Weight of the mixture, 
2108 gr. ; filtrate 3*762 sugar ; hence sugar in 500 gr. chips = (2108 — 
25) 3*76 =: 78*32 gr. =: 15*662 sugar in the chips. 

These examples show on the contrary that just as much sugar is 
obtained by tho hot water digestion as by a process analogous to the 
Steffen one ; and this has latterly been brought out strongly hy 
Strohmer. The test under (c) also shows that no decomposition of 
sirgar follows a long heating of the- chips. 

The other class of undetermined losses are those occurring in 
polarisation. Tho optical method of analysis of saccharine materials 
does not give, as is well known, anj'- means of distinguishing the 
saccharose from the similar dextro-rotatory non-sugars ; it is not 
established either how these latter comport themselves on the 
addition of lead acetate. The losses in degrees of polarisation may 
conceivably be losses of doxtro-rotatorj' substances other than 
sucrose ; hut it is not probable that any noticeable polarisation 
losses occur in diffusion. The hot water digestion will extract from 



42 


the slices the dextro-rotatory non- sugars in the same measure as 
does the difusion method. This can be well proved from experiments 
cited further on. Hot water digestion and difiision are analogous 
])rocessos, and it is not to be supi^osed that the dextro-rotatory sugar 
should here behave essentially otherwise. It is not, therefore, 
necessary to take account of the polarisation losses in diffusion till 
the contrary can he proved. 

There only remains the chief question to be put : Are the condi- 
tions existing in the diffusion favourable for the actual decomposition 
of sucrose ? To account for such a decomposition the following 
reasons can he given : — 

(1 .) Inversion of sugar in the presence of acids. 

(2.) Destruction of sugar through the activity of inicro-orgaiiisms. 

(3.) Destruction of sugar by enzymes, whatever their rnodus 
(Operand 

The destruction of sugar through inversion during the process of 
diffusion should become apparent by reason of the increased amount of 
invert sugar in the diffusion juice as compared with that in the beets 
used. But Classes has proved by repeated experiments extending 
over several years that the increase in the invert sugar is on the 
average only 0*1 corresponding to a maximum sugar loss of only 
0*1 2- lesser has come to the same conclusion. The objection 
raised, that the invert sugar continues to decompose, is but a feeble 
one, since so strong an increase in the amount of acids and lime salts, 
as Avould result from this kind of decomposition, is never observed. 
Now 0*1/^ of invert sugar combines with 0*023 parts of CaO to form 
0*102 parts of lime salts, which are oasiW decomposed by alkalies, 
setting free a corresponding quantity of free alkali. Therefore, in 
a masse-cuite, representing 15^' of the weight of roots, a reduction 
in alkalinity corresponding to 0*15 GaO and the formation of 0*68^ 
of invert sugar might be looked for ; but such inversion would be 
indicated by an excessive reduction in alkalinity and by a great 
increase of non-sugars in the masse-cuite, such as is only mcjt with 
in exceptionally rare cases. 

The destruction of the sugar might be attributed to the secret 
activity of micro-organisms. But here we plainly enter an obscure 
and unknown sphere. It is, in any case, certain that a largo number 
of living organisms are introduced into the battery through the dirt or 
dirty water adhering to the beets, Schdne, and likewise liaschkowitz, 
counted up to 2,000,000 bacteria in 1 c.cm. of juice from a freshly 
filled diffuser. 

Much less is known of the action of these bacteria, as amongst the 
numerous varieties existing only a very few have been accurately 
identified and their conditionsof life investigated. Among those bacteria 
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wMcli appear most frequently in tlie greatest nnmbers we have accurate 
knowledge of but two species : these are : the well-known Leuconostoc 
'tnesGriteToid.es, and the Clostridium (/elatinosum, which has been 
observed specially in the Bohemian factories, but, on the other hand, 
remarkable to relate, not at all in the German ones. The Leuconostoc. 
attacks the sucrose after having first inverted it ; it forms lactic acid, 
and but little gas, at the same time forms, at the expense of the sugar, 
enormous gelatinous masses of dextrine. Accordiug to Tieghem, 1 kg. 
of Leuconostoc requires about 600 gr. of sugar for its development. It 
cannot stand high temperatures, above 43° its activity is arrested, and 
at 83—86° it is destroyed in the presence of moisture. The Clostridium. 
inverts and then destroys the saccharose by forming carbonic and 
lactic acids as the principal iiroducts of the combination; simul- 
taneously it leads in a like manner to the formation of large gelatinous 
masses ; it will stand a temperature of 90° for half an hour. 

One may now desire to know how these and other micro-organisms 
comport themselves in the diffusion battery. During the ‘ ‘ meichage ” 
the larger part of the bacteria adhering to the siu’face of the chips are 
entrained and collect in the juice which is being drawn off; yet 
a certain amount remain behind in the chipjs. But the contents of 
the diffusers get heated more and more, and reach (in general work) a 
temperature of 50 — 00° in 5 or 10 minutes, and in 10—30 minutes one 
of 75—80° or more. Thus in a short time the vitality of the bacteria 
is already greatly weakened, and not much later they are completely 
annihilated (with a few possible exceptions). So matters rest till 
the penultimate and final vessels of the diffuser are reached, and 
favourable temperatures exist once more : but then the greater pro- 
portion of the microbes are killed, or at any rate much reduced in 
vitality, so that only those sj)ecimens entering in in the pressure water 
attain any activity. When spring water is used for the purpose their 
number is extremely small. 

These theoretical conclusions on the behaviour of micro-organisms 
in the battery have, as is known, been lately ' established by 
Baschkowite through direct experimentation; he found in a freshly 
filled diffuser at 30 — 40° nearly two million bact(3ria in 1 c.cm. of 
juice; but shortly afterwards, under the action of a temperature of 
71°, the number wa,s reduced to 2000, and towards the terminal 
cell of the battery even less were found. 


fTo he mntinued^J 
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(EoiTcsfronlicncc. 


THE SUGAE CONTENTION IN EELATION TO 
SUGAE AND SHGAE MAOHINBEY. 

To THE Editor of “The International Sugar Jo cjrnal.” 

Dear Sir, — ^As a sugar engineer, of some 30 years’ experioiico, I 
should like to make a few remarks regarding the present discussion. 
Mr. Mathieson, in a letter recently published on the subject of the 
Sugar Bounty Convention, referred to the Blue Book of the West 
India Commission as his authority for the statement that cane sugar 
can be produced in J ava at 6s. per cwt. The same Blue Book gives 
the cost of production of beet sugar on the continent at 9s. 6d. per 
cwt. I know both statements are correct, and, when the improve- 
ineiits are completed, which are now being inaugurated in the West 
Indies, with capital now being invested owing to the security 
guaranteed by the abolition of bounties, I have every reason to 
believe that sugar will he produced as cheaply there as in Java, 
That being so, the effect of the Convention will, eventually, ho to 
secure, for British consumers, a supply of sugar at a price based on 
the cost of production of 6s. instead of 9s. Od. per cwt. This will 
mean a large future extension and improved development in all those 
countries where the sugar cauo can bo cultivated, and, as British 
made sugar machinery has a good name wherever cane sugar is 
made, and competes successfully with American machinery in Cuba, 
and Central America, this means a greatly increased demand for 
sugar machinery in this country, and, therefore, a large increase in 
the iiiimher of men required to manufacture the same. I may state, 
from niy business connection, as a sugar engineer in Grlasgow and 
London, that the good effect of the abolition of sugar bounties has 
resulted in considerable orders already being i)hxced in this country 
for most of the cane-growing countries all over the world, wliich 
means increased employment for the working man here. 

Beet sugar, on the contrary, is all manufactured by nuichinery 
made on the Continent, where tariffs are against the importation of 
sugar machinery made in this country ; there is, therefore, no British 
labour employed in the production of this sugar. 

Would Mr. Matliieson he satisfied with cheaper sugar ? I fear not. 
What would it profit him if he bought his sugar at 5s. per cwt., if his 
French and German competitors could get it at the same price ? 
What he wants is protection ; what the West Indian, planter wants is 
a fair field and no favour; and the planter is as much a British 
subject as Mr. Mathieson. 
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If confectioners and jam makers cannot compete against tlio 
foreigner, when both pay the same price for siiga. 1 % then their business 
must be, as the^^ say, in txYevj bad w\ay. This shows the danger of 
building up a business on a false foundation, which, in their case, 
was buying sugar at aii unnatural price, caused by the Contmental 
Bounties on sugar, which allowed these countries to sell their sugar 
over here £2 per ton below' the cost of production, and by the high 
duty on the importation of sugar into those countries, the loss was 
more than made up from the very high price they charged theii' own 
people ; this could not go on for ever, but it gave the confectioners 
and jam makers in this country an unnatural advantage over all 
other countries, and so their business extended, and immense profits 
were made, hut now they must submit to fair competition and reduced 
profits. They were at the mercy of the Continental Governments for 
their chea]) sugar ; our Government could not insist upon these 
bounties being continued; and when the principal — in fact all the 
beet producing countries called a meeting to consider how to end 
this heavy drain on their treasuries, England, to be fair to her 
West Indian Colonies, agreed (on being requested by these countries) 
to join the Brussels Convention ; and thus an agreement was come 
to whereby we now have free and fair trade in sugar. 

As a proof that tlie present price is merely temporary, sugar can 
to-day be bought forward for next 5 mar’s delivery at about £3 below 
the present price. At the present moment British Confectioners are 
buying their sugar cheaper than their Continental competitors, and 
yet they say they cannot compete. They must therefore take the 
•advice so freely tendered to the West Indian Planters in their 
extremity, — to try something else, or to improve their methods of 
manufacture I It is strange that we do not hear any complaints from 
the jam manufactures regarding the fluctuation in the price of the 
fruits they use, and which varies, at times, from 200,'^' and upwards. 
This is a greater fluctuation than in the case of sugar, and fruit forms 
-a large proportion of their raw material. 

It is a great mistake to turn this Sugar Question into a i^olitical 
one, because it is useless for the following reason : Siipj^ose, vrhen 
the present term of the Brussels Convention is expired and the 
Opposition are in office, and they repudiate or do not again become 
signatories to the renewed Convention, or even suppose there should 
be no further Convention, would any sane person believe that any of 
the Continental Governments who are at present in the Convention 
would return to the old state of things and pay bounties on sugar 
exported to England — which would necessitate the old surtax on sugar 
and which means an increase in the price of sugar to the whole of 
their people— for the benefit of the Oonfeotioners, Jam Makers, and 
Soda Water Manufacturers in this country ? 
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The Governments of Prance and Germany have both been 
harassed for a number of years before the Brussels Convention as to 
how they could rid themselves of the increasing heavy drain on their 
Treasuries by paying these bounties, and now they have got rid of 
this Old Man of the Sea they will not take him on again. ^ The 
working classes on the Continent who have nov? got the benefit, and 
feel the advantages in many ways, of sugar at a moderate price, will 
not submit again to the old state of things. I know that these are 
the facts of the case from my personal experience and the remarks I 
have heard regarding the same on the Continent. It is well known 
in the sugar world that, as the production of beet is at present much 
in excess of cane, the beet naturally gives tbe basis price of sugar all 
the world over, but I have no doubt that a few years hence the 
production of cane will exceed the production of beet, which it did 
before bomities were given; therefore the price of cane sugar will 
then rule the market, and as this, as I have stated, is about £3 per 
ton lower than that of beet sugar, the whole world all over will 
benefit thereby. There will also be a greater security for a more 
steady supply, having the two sources to draw upon, which would 
lessen the chances of fluctuation that might be caused by a short crop 
of beet owing to the weather, as w’e have seen this year. 

It is true that the increased price of sugar has arisen partly from 
the increased consumption ou the Continent, owing to the reduction 
in price there. This was but natural, and to be expected, but no one 
could foretell to what extent, and it seems to have been under- 
estimated ; but no doubt this will be remedied in the future, when 
such increased consumption may be estimated more correctlju 

The abolition of Continental bounties on sugar will put the West 
Indian Colonies on a sound basis for the investment of capital, and 
the extension of the Sugar Industry there means much to this 
country in the way of machinery and supplying stores of all kinds to 
the sugar estates, with more ships to carry these goods and increased 
passengers, all this meaning employment for the workshops in this 
countiy, the evidence of which is to be seen in the beautiful and fast 
steamships now being built by Sir Alfred Jones for direct service to 
the West Indies ; also the Boyal Mail and other steamers sailing from 
this country, will greatly benefit by this Convention. 

Eobeet Hahvey/M.I.M.E. 
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MOOTflXY LIST OF PATENTS. 

Coram.ii]aicated by Mr. W. P. Thoripson, C.E., F.C.S., M.I.M.E., 
Cbartercd Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


EN GLISH. — APi'LiC'ATioiT. 

26713. 0. 0BEBL.1NDER and The Alliance Chemical Oompany, 
Ltd., Bury, hwprovemenis in the maoiufadure of saccharine. Sth 
December, 1904. 

ABRIDGMENTS. 

11854, W. IvATHOL, of Yailsbiu'g, County of Essex, State of New 
Jersey, United States of America. Improvenients iu filters. 24 tb 
May, 1904. This invention relates to a filter comprising a tank 
having an inlet and an outlet, a filter bag within said tank, said bag- 
having a lateral sleeve at the top, and a discharge pipe connected 
with said outlet and extending within the bag along the top thereof 
and through the said sleeve. 

20857. J. IvosTALEK, Prague, Austria. Imyrouements in and 
relating to filters. 28th Se};)tomber, 1904. This invention has for its 
object to provide a filter wherein (1 ) during the filtering operation pure 
filtrate is delivered in large q[uantities for industrial purposes, as in 
the manufacture of sugar, and (2) after the filtration is completed the 
washing of the filtering medium takes place rapidly and automatically 
within the filter vessel. 

25097. J. W. Macearlane, Hingston, Glasgow, N.B. Jmpror’e- 
nients in and connected, iolth spindles for centrifugal machines. 18th 
^November, 1904. This invention relates to a spindle for a centrifugal 
machine comprising inner and outer I'evolving spindles and a, stationary 
sleeve between the spindles : the inner spindle being of like diameter 
throughout or of least diameter below the stationary sleeve and being 
so secured to the outer revolving sx)indle that it may be withdrawn 
therefrom upon the removal of a taper pin or other fixing device. 

GEEMAN. — abridgments. 

15392. Anton Wagner, of Sehnde, near Hanover. An evaporating 
and 'boiling down apparatus having ttvo or more 8u2)eri7nposed heaters and 
baffle plates for regulating the circulation of the fiiice and the masse'-cuife. 
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April 22ncl, 1903. In this evaporating and boiling down apparatus 
having two or more siipexamposed heaters and baffle jdates for 
regulating the circulation of the juice and the masse-cuite, a 
distributing j)late is arranged between each two heaters, only the 
upper one of which has the usual central circulation aperture, vsaid 
distributing plate keeping the circulation aportiiro free for the 
descending niasse-cuite, and distributing over the beating pipes of the 
two heaters both the rising masse and also that which is descending- 
through the circulation aj)erture. 

153284, Camille Poignon, of Nantes. A su, gar pressing viachine, 
9th May, 1903. The sugar pressing machine is characterised by 
vertical and horizontal partitions being arranged in the recesses 
between the pressing stamps, by means of which partitions the 
X 3 ressing stamps in their return are cleaned. The vertical partitions 
extend x^referably close up to the mould in order that the masse may 
he divided into slabs even before the pressing. The pressing and 
pushing apparatus is provided at its rear part with vertically and 
horizontally arranged recesses in order to create an outlet for the 
masse wfflioh has penetrated into the interstices between the 
stamps, 

154987. Allons Lewenbeho, of Warsaw. A method of mnlclng 
snleahle lump sugar from air dried crystal sugar hy treatment 
with steam. 18th March, 1902. In the manufacture .of saleable 
lump sugar from white air dried crystal sugar by treating 
it with steam, the crystal sugar being converted by the con- 
densing steam into a sugar solution and this then again allowed 
to harden, the crystal sugar is preferably heated previously hy 
means of hot air in order to prevent too free a formation of con- 
densed water, 

155224. IlElNIcn IvoiiAN, of Meziric, Bohemia. Method of a,iid 
apjmratm for segmratimj heetroots and their radieJes fhrui foreign 
atihsta/jices. February 27th, 1904. This invention has for its ol)joct 
to free beetroots and their radicles froxn foroigai substances and more 
particularly to allow of the radicles being retained and utilized. Idie 
method consists in separating the beetroots and their radicles both 
from the heavier as well as the lighter foreign substances by means of 
two liquids one of greater and the other of smaller specific gravity 
than the beets. The apparatus for carrying out the operation consists 
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of a vessel divided into two compartments by means of a vertical 
partition and provided with a roof-shaped bottom. The left hand 
compartment is filled with a liquid of greater specific gravity than 
beetroot, and the right hand compartment with a liquid of less 
specific gravity than beetroot, so that in the left hand compartment 
the beetroots and radicles are freed from the heavier impurities 
falling against the bottom, whilst after the floating beetroots and 
radicles and also the other lighter impurities have been thrown over 
into the other compartment by means of a scoo|) or shovel pivoting 
on pins, the beetroots and radicles fall against the bottom and are 
freed from the lighter imi^urities, and conveyed to an apparatus for 
further treatment. 


Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at On© Shilling a copy for English or American Patents, 
and Two Shillings for Grerman. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The Interjiatioiial Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


The latest advices are that the next Cuban crop will not exceed 
1,250,000 to 1,300,000 tons. 


ilccording to the Financial Times, an important Erench engineering- 
firm intends to erect an extensive plant in Canada for the manufacture 
of various classes of railway supplies and machinery connected with 
the beet sugar industry. The outlay will probably be in the 
neighbourhood of £70,000. 


4. 



60 


IMPORTS AND EXPORTS OP SUGAR (UNITED KINGDOM) 

To END OP NOTEMJiEK, 1903 AND 1904. 

IMPORTS. 


Raw Sugars. 

Quantities. 

Values. ! 

i 

Germany - . . 

Holland 

Belgium 

France .... .... 

Austria-Hungary 

Java 

Philippine Islands 

Ouha .... 

Peru 

Brazil 

Argentine Repuhlic 

Mauritius 

British East Indies . . 1 

Br. W. Indies, Guiana, &c. 1 

Other Countries 

1903. 

Cwts. 

5,009,17(5 

187,450 

674,363 

527,5-21 

1,588,984 

449,261 

70,646 

445,184 

333,824 

69,148 

1 418,386 

305,164 
273,598 
597,333 
477,710 

1904. 

Cwts. 

5,863,562 

699,148 

848,773 

496,137 

699,203 

1,869,074 

87,025 

922,845 

84,257 

524 V 999 : 

201,859 

913,331 

489,717 

1903. 

£ 

2,114,343 

72,541 

279,143 

230,794 

666,813 

218,536 

25,285 

215,443 

137,290 

27,074 

184,711 

109,396 

101,153 

359,425 

210,450 

1904. 

£ 

2,815,034 

381,719 

453,303 

262,241 

317,940 

911,112 

31,165 

440,775 

32,295 

19SV83S 
82,188 1 
' 602,922 

241,791 

Total Raw Sugars 

11,427,748 

13,699,930 

4,942,397 

6,771,323 

Refined Sugars. 

Germany 

Holland 

Belgium 

France 

Other Countries 

13,302,649 1 
2,029,954 
125,507 
"816,245 
870,048 

9,643,909 

2,956,474 

504,801 

2,672,513 

180,400 

6,983,814 

1,193,378 

73,642 

463,038 

431,162 

5,640,381 

1,835,318 

304,068 

1,507,312 

95.785 

Total Refined Sugars . , 
Molasses 

17,144,403 

1,510,036 

15,858,097 

1,700,682 

1 9,14o,034 
j 275,954 

9,382,864 

313,280 

Total Imports 

30,082,187 

31,258,709 

21,363,385 

16,467,467 


EXPORTS. 



1 British Refined Sugars. 

Cwts. 

Cwts, 

£ 

£ 

Sweden and Norway 

31,879 

32,066 

16,076 

17,815 

1 Denmark 

92,699 

98,826 

50,520 

51,289 

j Holland 

62,990 

62,939 

33,762 

35,688 

Belgium 

10,727 

9,693 

10,157 

5,470 

5,605 

Portugal, Azores, &c 

17,353 

5,529 

9,662 

Italy 

8,132 

4,258 

3,780 

2,145 

Other Countries 

767,893 

323,746 

472,759 

214,507 

Foreign & Colonial Sugars, 

984,013 

549,345 

587,896 

336,711 

Refined and Candy 

40,412 
, o6, 038 

1,889 

22,761 

25,225 

29,706 

905 

16,020 

54,422 

1,219 

0 nrefined 

2,319 

j Molasses 

i Total Exports 

. 1,082,352 

671,390 

643,732 

408,372 
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UNITED STATES. 

(Willett ^ Grai/, ^'C.J 


(Tons of 2,240 lbs.) 

Total Receipts j Jan. 1st to Dec. 22nd . . 1,894,535 
Receipts of Refined ,, ,, ,, . . 569 

Deliveries ,, ,, ,, .. 1,906,696 

Consumption (4 Torts, Exports deducted) 

since 1st January . 1,854,107 

Importers’ Stocks (4 Ports) Dec. 21st . . .... 

Total Stocks, Dec. 28tli 87,000 

Stocks in Cuba, Dec. ,, 22,000 

1903. 

Total Consumption for twelve montlis . . 2,549,643 


1903. 

Tons. 

1,609,127 

1,364 

1,596,423 

1,656,526 

16,089 

63,835 

105,787 

1902. 

2,566,108 


CUBA. 


STAT33JMENT OF ExPOliTS AND STOCKS OF SuQAlt, 1903 AND 1904. 


(Tons of 2,2401bs.) 

Exports 

Stocks 

1903. 

Tons. 

. 879,200 

122,638 

1904. 

Tons. 

.. 1,090,061 

682 

Local Consumption (twelve months) 

1,001,838 

39,570 

.. 1,090,743 

44,320 

Stock on 1st January (old crop) .. 

1,041,408 

42,530 

.. 1,135,063 

94,835 

» Receipts at Torts up) to November 30tb . 

. 998,878 

.. 1,040,228 

Havana, SOth Novemher, 1904* 

J. Guma.— 

-F. Mejee. 


UNITED KINGDOM. 

Statisment of Imfoets, Exports, and Consumption for Eleven Months 
ENDING November 30th. 

Imports. Exports (Foreign). 

1902. 1903. 1904. 1902. 1903. 1904. 

Tons. Tons. Tons. Tons. Tons. Tons. 

849,000 .. 857,220 .. 792,905 2,129 .. 2,021 .. 1,138 

596,571 .. 571,387 .. 684,996 4,241 .. 2,802 .. 4,848 

62,641 75.502 .. 85,034 120 94 .. 116 

Total 1,508,212 ..1,504,109 ..1,562,935 6,496 .. 4,917 .. 6,102 


Home Consumption. 

1902. 1903. 1904. 

Tons. Tons. Tons. 

845,675 ,. 807,975 .. 800,643 

— .. 48,309 .. 490,854 

573,449 411,900 . 114,596 

60,336 .. 72,384 .. 78,491 

— .. 8,161 .. 55,943 

,479,460 . . 1 ,348,729 . . 1,540,527 

33,149 .. 49,201 .. 27,467 

Total Home Oonsnmption of Sugar 1,446,311 ..1,299,528 ..1,513,060 


Keiined 

Refined (in Bond) in the United Kingdom 

Raw 

Molasses 

Molasses, manufactured (in Bond) in U.K. 

Total 1 

Less Exports of British Refined 


Sugar. 

Refined ...... 

Raw 

Molasses ...... 
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Stocks of Sugar in Europe at uneven dates, Dec. 1st to 28xb:j 

COMPARED WITR PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total' 

1904. 

106 

1107 

684 

542 

185 

2625 

Totals 

1903. 

.. .. 3256 .. 

1902. 

3022 .. 

. 1901. 

2862 . . 

1900. 

2417 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending November 30th, in thousands of tons. 
fLicht'^s Circular.) 


Great 

Britain. 

Germany 

France. 

Austria. 

HoUand, 

Belgium,! 

&c. 

Total 

1903'<4. 

Total 

1902-3. 

Total. 

1901-2. 

1777 

1085 

681 

477 

i 

191 

4210 

3723 

3665 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 
fFroni Lichfs Monthly Circular) 

1904-1905. 1903-1904. 1902-1903. 1901-1902. 


Tons. Tons. Tons. Tons. 

Germany 1,590,000 ..1,927,081 ..1,762,461 ..2,804,923 

Austria 905,000 ..1,167,959 ..1,057,692 ..1,301,549 

iiVanee 620,000 . . 804,308 . . 833,210 . .1,123,533 

Russia 940,000 .. 940,000 ..1,256,311 ..1,098,983 

Belgium 170,000 , . 203,446 . . 224,090 . , 334,960 

Holland 135,000 .. 123,551 .. 102,411 .. 203,172 


Other Countries . 335,000.. 431,116.. 325,082.. 393,236 


4,685,000 5,864,938 5,561,257 6,760,356 
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NOTES AND COMMENTS. 


Affairs Im Demerara. 

The exports of sugar fi’om Demerara for the past year have amounted 
to 107,436 tons, as compared with 132,916 tons in 1903. The decrease 
is accounted for by adverse weather conditions. Heavy weather in 
the early part of the year was followed by a prolonged drought* 
Molascuit was exported to the extent of 7,615 tons; this product is 
now established commercially, and will prove a valuable addition to 
the income of the manufacturers. Local prices, which w^ere as low as 
SI -82 per 100 lbs. for 96^ crystals in January, had risen to $3*10 in 
December. 

Experiments wdth seedling canes have continued ; D 625 is now 
considered the most promising variety, and its cultivation is being 
pushed forward. D 109, D 145, B 147, and B 208 are being given a 
further and more extensive trial; but D 74, D 95, and D 78 have 
fallen ^into disfavour. The acreage under seedling cane cultivation 
amounts in all to 15,000 acres; but opinions are expressed that no 
seedling yet combines the ail-roimd properties of the Bourbon, 

The number of factories at work is now 45 ; and the average output 
per factory may be estimated at 2,500 tons. Two estates have gone 
out of cultivation during the past year. Better prices have resulted 
in much new machinery being erected, and on the whole factories are 
now well equipped. The improvements have been largely in connection 
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'water-tube boilers, and tbe manufacturing department as distinct 
from tke milling department. 


Stocks of Sugar on September 1st, 1905« 

M. F. Sacks in tke current number of tke Sucrerle Beige gives kis 
annual statistics on tke stocks of sugar existing on tke first of 
September. lie commences by referring to the extraordinary 
agitation existing in tke sugar industry, in consequence of tke bad 
harvest and tke increase in European consumption surpassing all 
expectations. As a consequence — stocks kave been depleted rapidly 
and more than half a million tons less sugar -was in hand last 
Sej)teniker tkan twelve months previously. 

Tke cane crop to be reaped between now and next September is tke 
most important factor to be considered, Tke total figure of tke crop 
for this season is variously estimated, but tke mean of tke three best 
experts is 4,714,333 tons. Of this, 456,611 tons kave already been 
disposed of, so during tke next seven months 4,257,722 tons will be 
available for tke market. 


Tke total amount of sugar in hand next September as compared 
with previous seasons is given by Sachs as follows : — 



1901-05. 

1903-04. 

1902-03. 

Eemaining production (five countries) 

541,497 . 

. 1,086,313 . 

. 1,011,967 

World’s Stocks on December 1st 

2,823,568 . 

. 3,594,640 . 

. 3,496,440 

Remaining Cane Production. . .... 

4,257,722 . 

. 3,802,113 . 

. 3,697,249 

Surplus of Russian Export 

100,000 . 

7,722,787 

8,483,066 

8,205,656 


Supposing tke consumption of sugar in Europe from December 1st 
to August 31st is tke same as during tke same period of 1903 -04, 
tke probable stocks available on 1st September, 1905, will be 723,602 
tons expressed in raw sugar. 

This amount will be at tke most sufficient for Septejnber's 
consumption. But Sacks expresses tke view that tke figures of 
consumption may prove excessive ; tke high price of sugar will kave 
an unfavourable influence on consumption for tke next few months, 
so that tke visible stocks may be somewhat larger than are ^ given 
§.bove. Finally, an almost certain increase in the sowings will, in tke 
event of fine weather, kave its influence ‘On tke next sugar campaign. 
M. Sacks' final counsel is to tke efl'ect that prudence and an absence 
of exaggerated optimism will prove the wisest course. 


The New Central Factory at 'Antigua. 

On December 19tk a pleasing ceremony took place in Antigua ; it 
was the day of tke official opening of the FTew Centrale, known 
locally as Gruntkorpe’s Factory. Tke proceedings began with a 
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religious ceremon5\ Lad}" Knollys, the Grovernor’s wife, then broke 
a bottle of wine over the flywheel of the mill engine, and Mrs. Watts 
proceeded to feed the mill with the first cane. The inevitable banquet 
followed, at which several interesting speeches were made. Sir 
Courtnay Kiiollys referred to the fact that as far back as 1872 Sir 
Benjamin Pine appointed a Commission to report on the Usines in 
Martinique and Gruadeloupe. Since then spasmodic efforts have been 
made from time to time, but without tangible result till just now, 
when they stood there to crown the efforts of 34 years. He paid a 
tribute to the energy and persistence of Sir Gerald Strickland and 
Dr. Watts, in Antigua, and Mr. du Boisson and Mr. Bobert Bromley, 
in England, in bringing about success. The mill was designed to 
pVoduce 30 tons of 96^ grey crystals per day, and to take 4,500 tons 
of farmers’ cane per annum, for which payment, though on a sliding 
scale, was not to exceed 7s. Od. per ton delivered on the factory 
railway. Dr. Watts touched on his long labours in the island, and 
his endeavoui’s to have an up-to-date factory in existence. lie 
expressed the hope that both men and machinery would work 
together smoothly, and thereby assure a successful start. He 
emphasized the importance of such success, because the other 
West Indian islands were waiting to see the resuUs of this scheme 
before embarking on their own account on similar lines, and if 
failure was recorded, it would put an end to all sxich efforts for years 
to come. In conclusion, Dr. Watts referred to the immense aid the 
scheme had received at the hands of Mr, Chamberlain and the other 
authorities at the Colonial Office. 

It may be added that the real commencement of operations will be 
during this month when the grinding starts. We learn that the 
factory authorities will have the experienced aid of Mr. H. Scott Heriot, 
of the firm of MirHees Watson Co., Glasgow, the makers of the 
machinery, to get things going smoothly. * 


We learn that Messrs. Geo. Eletcher & Co,, Derby, have been 
appointed sole makers in this country of Messrs. Beyer & Arbuckle’s 
patent Film Evaporating Apparatus, and at the present time have 
two sets on order. This same firm are bnsy on new contracts for 
sugar machinery, which include a complete installation for Brazil, 
milling plants for the Leeward Islands and St. Croix, ci'ystallisers, 
evaporators, vacuum pans, and centrifugal plant for South America. 
We are glad to know that British sugar machinery manufacturers are 
so well employed. 


In Demerara, 20,000 acres are under rice cultivation. 
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MODERIs^ SUGAR MACHmEEY. 


While, for the last decade, the beet sugar industry has been kept as 
nearly perfect in its equipment as science and skill could allow, the 
cane sugar industry, especially in those countries which, being 
unaided by State subsidies, the full force of the bounty system was 
most felt, matters had been allowed to assume a laisser faire condition ; 
no new plants were ordered, there being no money forthcoming to 
purchase them with. Hence antiquated and obsolete designs and 
systems were in far too many cases allowed to exist at work much 
beyond their “ alioted span.’’ 

How with the abolition of bounties and a return to the policy of a 

fair field and no favour,” a general overhaul of such obsolete stock 
is everywhere taking place. New mills are being ordered, plans for 
erecting central factories are being reformulated with a better chance 
of success, and, in short, everywhere there is a desire expressed to 
get into as up-to-date a condition as funds will allow. 

We therefore think it is not an inopportune time to place before 
our readers some details of the latest designs of sugar machinery as 
manufactured by the leading firms ; they will thereby be enabled to 
perceive the salient features of such machinery and gain an accurate 
idea of what the '‘best” and "the most up-to-date” partakes of. 
We must point out, however, that we obviously cannot include all 
makes and designs in oui* summary, and what is not mentioned is not 
necessarily inferior in any way. 

Eor convenience’ sake, we proj)ose dealing first with "Centrifugals.” 
Here, it must be admitted, the makers have always kept abreast of 
the times, and the factories have not got so far behind as in some of 
their other de|)artments ; yet the newest patterns are worthy of a 
careful study. 

I. 

CENTEIFUGxlLS. 

Although the accomplishment of successful electric driving of 
centrifugal machines is regarded as a comparatively recent achieve- 
ment, it is over twenty years since attention was first given to driving 
centrifugal machines by this power, and such a machine was made 
and set to work in a refinery as far back as 1883-4. 

Since that period electrical science has made considerable progress, 
and we now give our readers some particulars of the developments 
attained in this line of work. 

The particular method adopted by Messrs. Watson, Laidlaw & Co., 
enables the motor to be carried upon the framework of the machine, 
and it does not require the latter to be of special construction ; the 
centrifugal, therefore, is very much on the same basis as ordinary 
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inaclaineiy whicli may be driven by an electro motor tbrougii a 
coupling. This coupling is simjdy a friction pulley of smaller size 
than usual 'wbicb provides for the modified oscillation at that point. 
The motor itself does not oscillate but is fixed rigidly to the frame- 
vrork ; it is, however, made to hinge to one side to allow the centri- 
fugal spindle to be withdrawn or for the examination of the upper end 
parts of the centrifugal generally. In this way the motor is designed, 
as such, in the most efficient manner, since no provision has to be 
made in its design to fit any special conditions. 



The use of a frictional pulley as a coupling between the motor and 
the centrifugal allows the motor to attain its speed rapidly, the 
centrifugal following until the motor and centrifugal are running at 
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the same speed, the action being exactly the same as the standard 
Weston” centrifugal belt friction pulley drive, and the presence of 
rheostats in the electrical circuit Tvhen starting the motor is considered 
imnecessar^n 

The method of connecting the motor to the centrifugal is clearly 
shown in the illustration and is very simple. A friction pulley IVI 
rigidly attached to the centrifugal spindle has within its rim a niiinher 
of friction blocks L which are preferably of wood. On the motor 
spindle is keyed the driver K, the horns of which enter between the 
blocks L and drive them when the machine is at work, but which are 
not in any way attached to the blocks L. 

When the motor is started by the operation of the switch Z it 
immediately rises to a high rate of speed and the centrifugal force of 
the blocks L causes them to exert a drag on the pulley M which 
quickly brings the centrifugal basket up to speed. If now any 
oscillation takes place the only eft'ect is to cause a slight rubbing of 
the horns K over the ends of the blocks L and no appreciable side 
pressure is brought to hear on the motor spindle or bearings. 

Since the centrifugal force of the blocks L depends on their weight 
as well as on their speed it follows that the drag on the pulley M , and 
therefore the rate of acceleration of the centrifugal, can be altered by 
changing the blocks L for blocks which are heavier or lighter, the 
change being accomplished in a few minutes. This is obviously a 
great advantage when sugars of different classes have to he treated in 
the same machine. 

The motor is fixed to a hollow post 1 , through which the wires are 
taken from the switch to the motor. This post can be raised by 
means of the worm and worm wheel N so as to allow the horns of the 
driver K to clear the friction pulley M . The motor can then he swung 
round out of the way and any repair carried out on the centrifugal 
spindle or the whole centrifugal can he removed without further 
disturbing the motor. The wires passing up through the hollow post 
are not disconnected when the motor is swung round, so that no 
electrical connections need be disturbed when merely an adjustment 
or repair of the centrifugal or its spindle is contemplated. 

This is a great advantage when it is considered that the men about 
a sugar factory are seldom electrical experts, and where electrical 
faults due to improper connections might cause serious inconvenience* 
The complete operation of removing pin d raising and swinging the 
motor, replacing motor and pin J ready for work again, does not 
require more than a few minutes. The motor illustrated has a ball 
thrust hearing H, to support the weight of the armature and the 
journal bearings are plain oiled bushes. In order to ensure that 
Jbese vertical bearings are properly and regularly oiled, the top end 
of ^ the motor is provided with a special oil cup A, which is so arranged 
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that it delivers only a small measured quantity of oil every time the 
motor is started. The capacity of the cup is such that it will hold 
about a week’s supply and the machine will therefore run that length 
of time without requiring further attention. 

.The oil, after lubricating the motor top bearing, passes down a hole 
in the spindle to the bottom bearing of the motor and from thence it 
piasses into the centrifugal spindle and after lubricating tbe bearings 
there it finally collects inside the brake pulley S from which it is 
drawn ofi about once a month. 

Both motor and centrifugal may be fitted entirely with ball bearings 
and in such case oil is not required. The bearings are simply filled 
with grease and will work for months without attention. 

Z represents the starting switch usually fitted to this type of 
electrically-driven machine- Bor continuous current motors it is 
usually of a simple, strongly-built, two-pole, rapid break type, and 
for three-phase motors a similar switch but with three poles instead of 
two. This switch, by a special arrangement, is interconnected with 
the brake so that it is impossible for the brake and current to be on at 
one time, thus avoiding risk of overload on the motor. It has, in 
fact, three positions : — 

1st. Current on, brake off, machine running. 

2nd. Brake on, current off, stopping the machine. 

3rd. Current off, brake off, machine free to turn by hand for 
discharging the dried sugar. 

This arrangement possesses an advantage over the other systems in 
which two handles have to be operated, one for the switch and one to 
apply or remove the brake. 

The motor illustrated is a continuous current machine, but poly- 
phase motors are applied in exactly similar fashion where such are 
required to suit the available current supply. The polyphase motor 
can also be connected up to the centrifugal directly through the 
medium of flexible coupling (which allows for oscillation) instead of 
by means of the friction blocks L in which case the motor rises to 
speed along with the centrifugal instead of running up to a fairly 
high speed at once, as is the case when the friction pulley is used. 
When spring links are used the excess of power at start is dissipated 
in a suitable resistance instead of being lost in the friction pulley as 
in the other arrangement. 

We are informed by the makers that there are machines at work 
which are capable of taking forty to seventy horse-power at the 
moment of starting and these motors are switched directly on the 
mains and pick up their loads quite quietly and without shock. 

The principal features of this type of electrically- driven centrifugal 
machines may be briefly summarised as follows : — 

The motor is separate from the centrifugal proper. 

The design and construction are simple. 
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Tlie motor, l^eiiig above tbe centrifugal, is out of tbe way of tlie 
attendant and not easily splashed by sugar or washing liquid. 

All working parts are readily and rapidly accessible. 

Ample bearings for heaviest loads, 

A combination of electro-motor and centrifugal on well-established 
mechanical principles. 

The system is equally suitable for direct or alteimating current, 
since the centrifugal parts remain the same whatever type of motor 
may be used. 

This same firm’s water-driven centrifugals are so well known that 
they require no more than hare mention ; from all accounts they 
appear to meet with invariable satisfaction wherever they have been 
erected. It is largely a matter of local conditions of supply as to 
whether electric or water driven are the most economical and con- 
venient. 

(To he co'ntvnued,) 


THE PEICE OF BJJGAU, 


Among all the literature that has lately flooded the papers on this 
suhj ect , we fancy the following simple figures have an eloquence of 
their own. 


The monthly average price of beetroot sugar during the first year 
of the Convention, September 1st, 1903 — August 31st, 1904, and of tbe 
four following months during which the disastrous crop was being- 
reaped, was : — 

Per c%vt. f.o.b. 
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A. few quotations from a trade circular* will show that even in 
absolutely neutral and essentially dry, hard, commercial quarters, 
the idea of the Convention having had anything to do with the price 
of sugar, except by increasing consumption, was never even dreamed. 

‘‘ When the year opened first products Beet were quoted at Ss. 4|d. 
f.o.b., but the burden of supply was then too great to admit of even 
this moderate price being maintained.” 

Many Java cargoes, intended for the American markets and then 
on passage to Barbados for orders, were thrown on the British 
markets, and were disposed of at prices 3d. to 6d. under the current 
value of beetroot.” 

In March, “It became manifest that the rapid increase of con- 
sumption on the Continent in consequence of reduced duties there 
would soon bring supply and demand into nearer adjustment, and as 
there were indications of a slight decrease of sowings for the next 
beetroot crop, confidence began slowly to revive, and by the end of 
March first products beet had recovered to 8s. 6d. f.o.b.” 

In May, “ there was the promise of superabundant fruit crops both ' 
in Europe and America, and the increase in Continental consumption 
showed no signs of diminution.” .... “It was manifest that 
consumption would be still further increased by the abundant fruit 
crops, and that, even with a beetroot crop in prospect as large as its 
predecessor and cane crops somewhat increased, „ there would be a 
material reduction in stocks for months to come.” 

“ The Cuban crop had given promise of exceeding 1,200,000 tons, 
but the early setting-in of the rainy season in May disappointed this 
expectation, and brought the estimate down to a maximum of 
1,000,000 tons.” Therefore : 

“As anticipated, America made purchases of beetroot in the last 
days of June and during July of about 60,000 tons, and under these 
operations values improved 3d. to 6d, per CAvt., the quotations of 
first products beet on 1st August being 9/9 to lO/- f.o.b.” 

“ If no unseen circumstances had arisen to upset previous calcula- 
tions, this might have proved the highest point of the year, — it was a 
price more than remunerative to the grower, and one which would 
encourage an extension of the area of cultivation for the following 
•season. It was, therefore, felt that a point of danger bad been 
reached and many operators thought it prudent then to realise their 
holdings.” 

“ It was at this period, however, that a new element came into 
prominent consideration, — an element destined to alter the whole 
course of the market. It was well known that the weather in Europe 
had been intensely hot and dry during June and July, so much so 
that the Elbe and other rivers had been rendered unnavigable. But 
* William Coimal & Co,, Brokers, Glasgow. 
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the idea of injury to the beetroot crops had so far been dismissed as 
improbable — all former experience had shown that the apparent 
damage of months could be repaired by a few weeks of soaking rains. 
When, however, these rains did not come in August, and only 
partially in September, grave fears began to be entertained for the 
safety of the crops, and the market became extremely sensitive, while 
the quotation for first products beet gradually crept np to 11s. 3d. 
f.o.b. by the end of September. Confirmation of those fears was 
expressed in the buying hack of their forward contracts on the part 
of Continental fahricants and refiners, especially by those of Austria,, 
where the drought w^as being most severely felt.” 

Then follow the various estimates of the crops, beginning early in 
October with — 


Tons. 

Giesocker . . . , 5 , 5 - 15,000 

Otto Lioht .... 5 , 130,000 


Tons. 

E. 0. Licht . . 5,120,000 

Centralhlatt .... 5,425,000 


This was followed, on the 31st, by the publication of the Factory 
estimates, giving 4,630,000 tons as their valuation of the crop, while 
Mr. Otto Licht, at the same time, reduced his figures from 5,130,000 
to 4,950,000 tons.” 

‘‘This confirmation of the crop being far inferior to previous 
expectations, gave an immediate stimulus to prices and led to large 
operations on the part of both the trade and speculators, which cai.ised 
an advance of 3s. 6d. per owt., and first products beet, which were 
quoted at 11s. on the 20th October, were driven np to 14s. 5d. f.o.b. 
on the 16th November.” 


Mr. F. 0. Licht eventually reduced his estimate to 4,685,000 tons, 
just about a million tons below what the crop would have produced 
under ordinary circumstances. 

This is what bounties have done by making the sugar prices 
of the world dependent on the success of the beetroot crop. 


FEODUCTION AND CONSUMPTION OF LAW SUOAE, 

1897 - 1905 . 


We are indebted to the West India Committee Circular for the 
following statistics, which will be found very useful for present 


and future reference:— 

Season 1897-1898. 

Tons. 

Visible Supply, Ist October, 1897 1,113,903 

Beet Crop, 1897-98 4,831,774 

Cane „ „ 2,864,528 

Beet, U.S .... 40,399 


8,850,604 

Deduct Visible Supply, 1st October, 1898 , , 923,224 .. 7,927,380 
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Season 1898-1899. 

Tons. 

Visible Supply, 1st October, 1898 .. .. .... 923,224 

Eeet Crop, 1898-99 .. .. 4,982,101 

Cane ,, ,, 2,944,545 

Beet, U.S. .. .. 32,471 


8,882,341 

Deduct Visible Supply, 1st October, 1899 .... 949,057 

Season 1899-1900. 

Visible Su|)ply, 1st October, 1899 949,057 

Beet Crop, 1899-1900 .. 5,480,000 

Cane ,, ,, 2,856,000 

Beet, U.S 95,000 


9,380,057 

Deduct Visible Supply, 1st October, 1900 .. .. 607,712 

Season 1900-1901. 

Visible Supply, 1st October, 1900 607,712 

Beet Ciop, 1900-01 5,990,080 

Cane ,, ,, 3,650,416 

Beet, U.S 76,859 


10,325,067 

Deduct Visible Supply, 1st October, 1901 .. . . 921,562 

Season 1901-1902. 

Visible Supply, 1st October, 1901 .* 921,562 

Beet Crop, 1901-02 6,76o’361 

Cane „ „ .. .. 4,027,229 

Beet, U.S 163,126 


11,872,278 

Deduct Visible Supply, 1st October, 1902 .... 1,888,312 

SiusON 1902-1903. 

Visible Supply, 1st October, 1902 1,888,312 

Beet Crop, 1902-03 5,561,257 

Cane ,, ,, 4,144,569 

Beet, U.S 195,463 


11,789,601 

Deduct Visible Supply, let October, 1903 .. 1,879,031 

Season 1903-1904. 

Visible Supply, 1st October, 1903 1,879,031 


Beet Crop, 1903-04 5,864,938 

Cane ,, ,, 4,423,800 

Beet, U.S. .. 210,000 


12,377,769 

Deduct Visible Supply, 1st October, 1904 .... 1,434,632 


Consumption. 


.. 7,933,284 


.. 8,772,345 


.. 9,403,505 


.. 9,983,966 


.. 9,910,570 


.. 10,943,267 
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Season 1904 - 1905 . 


Tons. 

Visible Supply, 1st October, 1904 ■ 1,43 1, 532 

Beet Crop, 1904-05 (estimate) ■ 4,685,000 

Cane ,, ,, ,, 4,607,000 

Beet, U.S. ,, ,, 191,000 


10,917,532 


PEICE PEE CWT. OE 8S BEETEOOT SEQAE, E.O.B. 
HAMBUEG, EEOM THE QEEAT EALL IN‘ 

1884 TO THE PEESENT TIME. 



1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

Average . . 

14/- 

14/Oi 

12/- 

11/9 

14/- 

16/10 

12/6J 

Highest . . 

18/ If 

17/- 

15/9 

15/6 

16/3 

28/3 

14/3 

Lowest .... 

9/9 

10/- 

10/- 

lC/6 

12/6 

11/- 

11/6 


1891. 

1892. 

1893. 

1894. 

1S95. 

1896. 

1897. 

Average , . 

13/6 

13/7-J 

15/5-i 

ll/6f- 

9/10|- 

10/6 

8/1 0-i 

Highest . . 

14/101- 

14/11^ 

19/- 

13/11- 

11/1-1- 

12/101- 

9/4,} 

Lowest .... 

12/3 

12/5i 

12/2i 

8/61- 

8/5-J 

S/7-J 

8/24 



1898. 

1899. 

1900. 

1901. 

' 1902, 

1903. 

1904. 

Average , . 

9/5S 

10/04 

10/5 

8/-I- 

6/7} 

8/2-} 

10/0 

Highest . . 

10/34 

11/5} 

12/6-} 

9/8-2 

8/5} 

8/6 

14/6 

Lowest .... 

8/11} 

8/114 


6/6 

5/1 OJ 

7/7 

7/8 


1 

7 Years, 

7 Years, 

7 Years, 

21 Years, 


1884-1890. 

1891-1897. 

1898-1904. 

1884-1904. 

Average 

14/10} 

11/11 

9/Of ' ' 

11/11} 
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THE PATENT CIECULATION EXPEESS VACUUM PAN. 

By G-eo. Stabe, Berlin, C.2. 

Introduction , — The general advantages of the Express System 
having been fully described before,* v'e need only repeat that for low 
heads of masse -cuites the Express System gives such a rapid circula- 
tion that no other implements are required in order to obtain : (1) a 
sharp grain sugar; (2) a full economy of heat; (3) the most 
exhausted molasses without deterioration of the saccharine matter. 

However, circumstances do not always permit large diameter pans 
with low masse-cuite stands. For instance, in case of increasing the 
■capacity of existing pans by putting np additional shells or in boiling 
to grain first and second products with a 20 to 40 hours’ boiling time, 
with the object of obtaining coarse grain sugar and waste-molasses 
in one operation, special circulating appliances had been found 
absolutely necessary to obtain that rapid circulation which is rightly 
•claimed for a modern pan. Stirring devices can now be entirely dis- 
posed of with, the new patent circulating arrangement, described 
below. 

This new patent circulating device consists of a system of double 
■or false shells fitted up at certain intervals over the Fscpress System, 
separating the large interior space of the Express in such a manner 
that a forced but natural circulation from inside np to outside down 
takes place. The false shell is a large tube in sections, and does not 
come in direct contact with any heating surface. Consequently the 
wEole heating surface of the Express can be fully utilised to drive up 
the masse-cuites without interfering with the masses moving down- 
wards through the space between outside shells and double or false 
shells. 

Principle of Cfrcitk^fo^i.—The fundamental principle on which this 
circulation system is based may be explained as follows ‘.—The 
natural law says that in two communicating tubes filled with liquids 
of different specific gravities the levels must be of different height. 
Now, the circulating system contains inside above the Express 
Heating System a masse-cuite mixed with the vapour generated. 
Outside, however, between the inner and the outer shells the masse- 
cuite remains free of any vapour as by action of the vacuum pump 
the vapour generating from the masses escapes at once to the surface 
and goes to the condenser. Consequently, the specific gravity of the 
masse-cuite outside is higher than the specific gravity of the masses 
above the calandria. This causes the inside masses to overflow over 
the inner shells. In addition to this circulation, however, the action 
of the heating tubes of the calandria has to be taken into account. 

*Vide International Sugar Journal, Vol. Y., page 134;. 
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These tubes serve as a powerful suction pump drawing the masse- 
Guite from the bottom and delivering it through the tubes to the inside 
tube system, helping in this way to form a strong circulation in the 
most simple way, doing away with all stirring gear and all movable 
parts inside the pan. Experiments carried on for a considerable 
time, and the experience gained in practical work have shown that 
a mixing of the upward moving masses with the descending masses 
does not take place at all. Even with thin liquor or water the pan 
keeps up a forced circuit, the inside and outside masses remaining 
strictly separate. 



On the sides of the double shell the masse-oiiite overflows. The 
down-going masses at the same time (owing to the narrow room 
between shell and double shell) undergo a certain dislodging of the 
over-flowing crystals in the surrounding mother liquor, so that the 
crystals moving down find themselves always in contact with a 
different and fresh mother liquor. This causes a rapid growth of the 
crystals on one side while the mother liquor gets quickly and fully 
drained of all available saccharine matter. 
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Worhing of the Pan . — In starting, granulation takes place in the 
ordinaiy way witk lowest head of liquor, and if required with the 
smallest quantities also. The circulation will then go on in the same 
way as in an ordinary Express Pan, up through the heating tubes 
and down through the central tube, and partly along the sides. As 
soon as the head of the masse-cuite increases so far that the first shell 
is covered with masse -cuite the circulation starts. On overflowing 
the circulation proceeds rapidly down between the false shell 
and the outside shell. Through the sp3" holes an enormous 
circulation can be observed, which remains in full force as long 
as steam is applied to the Express System. The discharge can 
take place in the usual wajn After steaming out pan and 
circulation arrangement the pan is ready for starting again. 
The whole manipulation has proved so simple and effective that no 
modern pan should ho without this circulation arrangement. To 
facilitate the boiling of all sugars (but especiall}^ low products) a 
Standard boiling gauge as well as an effective reliable Express steam 
regulating apparatus— no useless reducing valve — are supplied with 
this new pan as a rule. This enables the pan boiler to keep the 
masse-cuites alwa^-s at the right degree of concentration. 

Bj" this regulator the steam is kept exactl}^ at the same pressure 
within y-J-y of an atmosphere, or sa^^ at a limit of O’lo lbs. per sq. 
inch. Steam from 0*5 atm. (71 lbs.) to 2 atm. (30 Ihs.) can be 
applied by the regulator to the heating surface of the Express System. 

All kinds of steam can he used -with the new circulation pan and a 
pressure of 1 atmosphere or say 7 Jibs, is sufficient even for large 
pans with high heads of masse-cuite. The circulations with masse- 
cuites of viscous and gummy nature — which occurred frequently last 
crop — was as vivid as could be desired from the beginning up to 5 % 
of wmter. Witli steam of 10 lbs. pressure or 0*66 atmospheres, 
careful experiments with a large pan gave an evaporation of 15 lbs. 
water per square foot heating surface, or say 75 kilogram per square 
meter. The patentee claims that this evaporation with gummj" 
masses gives results unattained up to date hj^ any other construction, 
while with the old coils scarcely half that work could he effected. 


The unusual occurrence of American refined sugar arriving at 
'Liverpool has lately been chronicled. The high price of sugar 
induced the Co-operative "Wholesale Society to order 160 tons from 
ISTew York, 


The sugar industry of Katal is showing signs of great increase: 
several large new mills are in contemplation, surpassing in size any 
yet at work in the Colony, and some big orders for new machinery 
may ere long be expected by home manufacturers. 
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SEEDLING AND OTHER OANE>S IN BARBADOS, 1904. 


The Report issued by the Imperial Department of A,friciiltiire on 
“ Seedliijg and other Canes in Barbados, 1904 ” is jnst issued. As in 
former years we propose to give some extracts from it. 

It is noticeable that the compilers are no more elated by the results 
of this past year than they have been in previous seasons. The same 
cautious spirit is shown, and we find repeated the statement made in 
1900. “ It is impossible to draw more than temporary conclusions 

from one year’s work.” 

The canes -were treated in each case, as in former years, in exactly 
the same maimer as the other canes on the estate. 

The weather during the season was favourable, and as a consequence 
the crop was above the average; and the canes suffered very little from 
the root disease. 

“Cane B. 208 has again given uniformly good results both as plant 
canes and ratoons. A general trial of this cane on a field scale is 
recommended in all red soil districts. B. 147 has not given as good 
results this year as in previous years. It is, however, being grown 
with apparent success in the rather light soils in the parish of 
St. Philip. One of the newer canes, B. l,o29, heads the list on blftck 
soils, and comes second to B. 208 on the red soil list. On account of 
these very favourable results its cultivation will be extended to as 
many experimental plots as possible. 

“AVith regard to future work it will be of interest to I’eeord that 
irrigation has been applied to the field on which the seedlings are 
first planted out. The object is not to grow fine canes by irrigation, 
but to keep them alive by small applications of water in periods of 
drought. The irrigation will also enable us to ratoon the stumps so 
that we can bring each stool to maturity in its first season, and reap 
it, and form valuable preliminary judgment of its value. A¥e expect 
in this way to bo able to eliminate the greater numbei' of seedlings in 
the first year, and so save at least two years in. forming an opinion of 
the value of a new variety. 

“Another advance in our methods is now being attempted by 
Mr. L. Lewtou-Brain who is making an endeavour, by artificial cross 
fertilii^atiou, to cross known varieties of seedling canes. If this is 
successful the parentage of each seedling variety will be known, and 
this may prove of considerable value in the raising of improved 
varieties.” 
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The Selected Varieties arranged m order of Yield, 

TO SHO'W THE EeLATIVE PoSITIOH AHD PuRITY OF JuiOE 
OF CERTAIN CaHES IH DIFFERENT SOILS AYD ALSO 
■WHEY GROWH AS PlAYTS AND EaTOOYS. 

1904. 


I 

1 

! 

Vaeiety. 

Yield of Saccharose in Pounds 
per acre. 

Parity of 
Juice. 


Plants. 

Ratoons. 

Average. 

Black Soils. 

B. 1,529 

9,341 



Very high. 

B. 20S 

7,083 

4,767 

5,925 

Very high. 

"Wliite Transparent . . 

7,068 

3,708 

5,388 

High. 

D. S42 

6,847 



High. 

D. 95 

6,769 

6,202 

6,485 

High. 

D. 1,438 

6,752 



High. 

B. 147 

6,659 

3,920 

5,289 

Pair- 

B. 376 

6,627 

3,786 

5,206 

High. 

B. 393 

6,590 



High. 

B. 645 

6,303 

3,288 

4,795 

Pair. 

B. 3,233 

6,195 



Pair, 

B. 1,462 

5,794 



Very high. 

B. 1,719 

5,589 



Very high. 

B. 379 

4,487 

3,369 

3,928 

High. 

WBite Sport 

.... 

3,527 


Low. 

B. 619 


2,623 


Low. 

Bed Soils. 

B. 208 

9,023 

5,338 

7,178 

Very high. 

B. 1,529 

8,321 



Very high. 

B. 376 

7,954 

6,619 

7,286 

Low. 

B. 393 

7,475 

2,443 

4,959 

Low. 

B. 379 

6,851 

6,587 

6,719 

Low. 

White Transparent 

6,753 

6,045 

6,399 

High. 

Sealy Seedling . . . . . 

6,584 

5,351 

5,967 

Low. 

D, 95 

6,522 

6,743 

6,632 

High. 

B. 390 .. 

B. 619 


5,173 

1,945 


High. 

Pair. 

B. 147 


1,182 


High. 


6 
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1900-1904. 


Vabiety. 

Yield of Saccharose in Pounds 
per Acre. 

Purity of 
Juice, 


Plants. 

Eatoons. 

Average. 

Black Soils, 





B. 208 

6,989 

3,626 

5,307 

Higli. 

B. 147 

6,941 

3,500 

5,220 

Bair. 

Wliite Traiisj)are]at . . 

6,675 

3,040 

4,857 

High. 

Sealy Seediing 

6,447 



Low. 

B. 376 

6,3o3 

. . 


High. 

B. 645 

0,767 



Bair. 

D. 95 

5,157 

4,114 

4,635 

High. 

B. 379 

2,067 


High. 

Bel Soils. 





B. 208 

7,071 

4,762 

5,916 

Very high. 

B. 376 

6,386 



Fair. 

Sealy Seedling 

6,349 



Low. 

D. 95 

5,693 

5,611 

5,652 

High. 

! Wliite Transparent .... 

5,373 

4,386 

4,879 

High. 

B. 147 

5,090 

2,870 

5,557 

3,980 

Bair. 

B. 379 


Very high. 


Preedom from Botten Cane. 

Germirmtive 
Power of Plants. 

Germiiiative 
Power of Ratoons. 

B. 619 

•231 


Good 

Not replanted. 

B. 1,529 

•34 


Bair 

Very good. 

B. 1,719 .. .. 

•48 

Less 

than 

Bail- . . . . 

Good. 

B. 147 

•76 

Bair 

Bair. 

B. 842 

•86 

Good 

Bad. 

B. 393 . . 

•87 

^ average 
number 

Bair 

Good. 

D. 95 

•96 

Good 

Good. 

D. 1,43R 

B. 390 

1-18 

1-47^ 


Bair . . 

Not replanted. 

Bair. 

B. 1,462 

2*89 


Good 

Bair. 

B. 379 

3*30 

■ average* 

Good 

Good. 

B. 645 

3-88 

Good 

Good, 

White Transparent 

3-94'^ 

1 

Good . . . . 

Good. 

B. 208 

4*56 1 

' More 

, Good 

Good. 

, B. 376.. .. .. 

5-00 { 

^ than 

Good . . . . 

Good. 

White Sport , . . 

5-lOj 

average 

Good 

Bair. 

B. 3,233 . . . . 


i number 

Good . . . . 

Bad. 

Sealy Seedling . . 

12-16. 

) 

Good 

Good. 


^ The average percentage for the whole series was 3*18. 



Table IX. 

MEAN EESULTS, BLACK AND BED SOIL ESTATES, EOE SEASOSTS ENDINO 1900, 1901, 1902, 1903, 1904. 

(Plant Canes.) 
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ll 

B. 208 1900 

3901 

1902 

1903 .. .... 

1904 

Mean .. .. .... 

B. 147 1900 

1901 

1902 

10'J3 

Mean . . 

White Transparent 1901 

3902 .. ... 

1903 

1904 . . .... 

Mean 

B. 376 1902 .. .... 

1903 .. .. .. 

1904 .. .... 

Mean . . . . . . . . . . 

Sealy Seedling 19o2 

1903 

Mean .. .. .. .... 

B. 95 1903 .. .. .. 

1904 

Mean .. ., .. 




Table XII. 

MEAN EESULTS, BLAOK AND BED SOIL ESTATES, FOE SEASONS 
ENDING 1901, 1902, 1903, 1901 (Eatoons). 
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OAXAQUENA PLANTATION- SUGAR FACTORY. 


“ Jaya/’ said 0. Hedemann, tlie manager of the famous Honolulu 
Iron Works Company, and the man who has built or planned a large 
number of the greatest modern sugar mills in a wide range of sugar 
producing countries, is the land where sugar is produced and 
manufactured according to the most scientific or up-to-date methods. 
Hawaii also ranks high for the application of scientific principles, 
and the country where the greatest development in this direction is 
most immediately forthcoming is unquestionably Mexico.” 

Mr. Hedemann is at present on the Oaxaquena plantation, in the 
state of Yeracruz, the property of the Tabasco Plantation Company, 
a corporation with headquarters in Minneapolis. He is studying the 
ground and making the plans for the erection of a 3,000 ton mill 
which will he susceptible of increase and which, at least according to 
ultimate plans, will be the largest sugar mill by far in the republic 
of Mexico. 

Sugar plantations have existed in this country for hundreds of 
years, and they have in nearly all instances been operated on a 
paying basis, although the methods of handling the cane and its 
manufacture have oftened been crude and wasteful in the extreme. 
The power for the primitive mills was furnished by mules or oxen, 
and later on small three-roll mills operated by steam power were 
introduced. 

In a great number of the plantations of Mexico to-day the cane is 
ground by these old-fashioned three-roll mills, although they are not 
sufficient to extract anything like the full percentage of saccharine 
matter that may be taken from the cane. Mr. Hedemann’ s company 
now erects sugar mill machinery that carries with it a guarantee 
that it will extract the quite extraordinary quantity of ninety-five 
and a half of the saccharine matter, although the shipment of such 
machinery from Honolulu to Mexico is almost prohibitive. 

In the majority of cases also old methods are in vogue for the 
transportation of the cane to the mill and for the handling of the 
bagasse, or ground cane, after it has passed through the mill. These 
methods are at the same time relatively much more expensive than 
the modern way. 

The cane is brought in either on the backs of natives or in ox-carts, 
and the bagasse requires a large force of peon labourers to carry it 
out of the mill and to spread it on the ground to dry, whence a few 
days later it must be carted back into the sugar house and thrown 
into the furnace to burn. The sugar turned out by these mills is not 
of a very high grade. 
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Yast improvements liave been made in recent years in labour- 
saving sugar macMnery, and a considerable quantity is now finding 
its way into Mexico. Immense twelve-roller mills are now being 
planned that have two additional rolls, called ‘‘cmsbers/’ tbrougb 
wbicb tbe cane is first passed, and when afterwards it bas gone 
through the four sets of three rollers each, very little saccharine 
matter is left in the cane. The bagasse is conveyed on an automatic 
carrier directly to the furnace, furnishing in large mills practically 
all the fuel that is required to operate the factory. 

The methods of transferring the cane from the fields to the mills 
have also been revolutionized, tramways being laid through the fields 
and the cane piled upon the cars which are drawn to the mills by 
steam locomotives. 

On arrival at the mills it is taken from the cars by a cane unloader 
by which it is placed on the cane carrier, whereby it is run upward 
and forward until it reaches the crusher. This consists of two rollers 
having mgzag teeth or grooves which work into each other, drawing 
in the cane, partially crushing and cutting it up into about six inch 
lengths. After passing through the crusher the mat of cane passes 
down an iron apron into the first three-roller mill, where it is crushed 
under a hydraulic pressure on the top roller of 250 tons. 

After passing through this mill the cane, having first been sponged 
with hot water, is carried to the second three-roller mill, operating 
under a pressure of 320 tons on the top roller. It is then sprayed 
again and passes to the third mill operated under a pressure of 
400 tons on the top roller, and later it goes to the fourth, if there is a 
fourth, which is not the case so far in Mexico, and in this event the 
top pressure is nearly 500 tons. The cane refuse, or bagasse is 
carried by an automatic conveyor to the furnace feeders, whence it is 
dumped into the furnace as needed. 

The Juice expressed from the cane is conveyed to an automatic 
screen apparatus, filled with fines holes, through which it drains into 
into an immense receiving tank, whence it is pumped up into a Juice 
weighing machine situated over the liming tanks on a level with the 
vacuum pans. It is then weighed and dropped into the liming tanks 
to be clarified. 

Later the Juice is discharged into settling tanks and sufdcient time 
being allowed for impmities to settle out, the clear Juice is drawn 
off into a receiving tank for Juice filters. The settlings are diluted 
with water and after being treated with lime and re-agents, pass to 
the filter presses by means of which all solids are separated from the 
clear Juice, which is then discharged into the receiving tank over the 
evaporator. 

The evaporator maybe of triple or quadruple effect. The first 
body receives the thin Juice and it is operated with exhaust steam 
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from diifferent engines in the factory. The slightly thickened juice 
passes from this body into the second, where further evaporation 
takes place by the use of exhaust steam given off from the juice in 
the first body. The process continues to the third and fourth effect, 
each operation being effected with exhaust steam from the previous 
one, and each one going on under an increasing vacuum, thus 
requiring less steam to hoil the juice, which, in the last body 
becomes syrup. 

The juice which on entering this evaporator contains about 16 per 
cent, of solid matter, leaves it as syrup containing some 60 per cent, 
of solid matter. The syrup is now pumped into receiving tanks for 
the vacuum pans, the thick syrup being thence forced up by 
independent pumps to immense storage tanks on the vacuum pan 
floor at such a height as to drain into the pans. 

These great vacuum pans which may be from six to ten feet in 
diameter, and 12 or 15 feet high, are fitted with copper coils 
containing hundreds of feet of heating surface. These pans are 
operated under 27 inches of vacuum. The masse-cuite, or cooked body, 
as it is now called, after being boiled and grained, is dropped into a 
receiving tank or mixer, and thence into the centrifugal driving 
machines having baskets three or four feet in diameter lined with 
brass screens and revolving, when under full speed, at a rate of a 
thousand revolutions, a minute. 

The sugar may then be put through a cube machine, and after 
being cubed is placed in di’ying ovens, after which it is boxed ready 
for the warehouse or shipment. For home use in Mexico it is still 
very commonly kept in granulated form or turned into cones. 

A modern sugar mill is usually constructed of steel, and is of a 
very substantial character. Many miles of tramway lines are laid 
through the cane fields, and there is required an equipment of several 
hundred cars as well as a number of steam locomotives. 

All these improvements have made it j) 0 ssihle to dispense with 
hundreds of labourers, and have not only increased by manifold the 
sugar product, but have reduced, in like or greater proportion, the 
expense of handling and manufacturing it. 

In Mexico, even with the old-fashioned and expensive niethodsj 
the sugar planters have formed one of the wealthiest classes of 
citizens, and with the incoming of the vast perfected labour-saving 
machinery there can be no question that Mexico will loom large in 
the destinies of the world’s sugar production. — 3£ex2ca?i Herald. 
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THE “COLOSO” OENTEAL EACTOEY, POET EICO. 


Tlie special interest attached to this enterprise is due, in the first 
place, to the excellent situation of the sugar industry in general, and 
more especially to the juirileged situation of the sugar industry in 
Porto Pbico since the annexation, for, as everyone knows, all produce 
of the island enters the United States entirely free. 

The sugar cane, for which the climate and soil of Porta Eico are 
eminently suitable, has always been the most important agricultural 
ptrodnct of the island; but the advantages brought about by the 
change in government promise a further development and a very 
brilliant future. 

In the United States, the duty per ton of raw sugar at 96^’ is 37 ‘08 
dollars, and represents, even at a lower estimate, a bounty to the cane 
planters of Port Eico of about 56 dollars per acre. 

x4ls the United States, with their 80 million inhabitants, represent 
the largest sugar market in the world, and have, by their enormous 
consumption of sugar, already made the fortune of certain of their 
possessions, so one might say that they are now making the fortune 
of Porto Eico. 

These advantageous economic conditions have induced Erench 
capitalists to interest themselves in the sugar industry of Porto 
Eico, and a siicrerie in full working order, and known under the 
name of the “ Centrale Coloso ” has recently been purchased on the 
death of the j)roprietor. 

The ceiitiul factories are large usines which treat not only their own 
canes but also those grown over quite a large district, paying for the 
same either in cash, or, more generally, by a proportion of the sugar 
produced. 

The “ Centrale’’ Coloso” is situated on an estate of 1503 hectares, 
extending over a fertile and level country, irrigated by two rivers, so 
that the cane is cultivated under the most favourable conditions. 
The iisine is located centrally, and the property is traversed by a 
railwa 5 % seven kilometres in length, and is close to the port of 
Agiiadilla, where several lines of steamers call, and which thus offers 
shipping facilities direct to the United States. 

Another circumstance, equally favourable, is that the Coloso usine 
is far removed from all other central factories. The property is 
situated in the centre of a populous district, divided into the parishes 
of Moca, Aguada, and Aguaddla, and which, being fertile and 
level, favours a still greater extension of the culture of the cane. 



Consequently, tlie “ Centrale Coloso” is not only able to extend its 
own lands but can also be supplied witb. canes from a vast and fertile 
district. 

Hitherto its output has been 30,000 bags of sugar per year, and 
nothing prevents the output being increased to 100,000 bags, which 
has been actually reached in several other siicrerles in Porto Pico, 
It was with the object of extending this property that tbe Societe 
de la Sucrerie Centrale Coloso was formed by a group of capitalists 
under the auspices of the Credit Mobilier Pran^ais. The capital is 

2.750.000 francs, divided into 27,500 shares of 100 francs each. The 
property of tbe iisine and all its dependencies has been acquired by 
the Societe Aiion^^me Eran 9 aise for 2,500,000 francs, of which 

2.100.000 fiuncs are payable in cash and 400,000 francs in shares, 
the surplus capital of 250,000 francs being available for current 
expenses. 

The Societe was only formed towards the end of the campaign of 
1903-4, and its first year of administration will close June 30th, 1905. 
Already the new Compnnj^ have added a new mill, and various 
improved appliances which will enable the output of the usine to 
reach 50,000 bags, which might be easily doubled by increasing the 
plant without necessitating any great outlay. 

Although the output of the ‘‘ Centrale Coloso” has been raised to 

50.000 bags, the estimated profits are based on the production- of 

41.000 hags, corresponding to 5,000 tons of sugar. Including the 
rum crop, which represents an additional profit of at least 8,385 
dollars, a comparison of receipts and expenses of the present 
administration may be stated as follows, according as the market 
price of sugar is 3*50, 3*75, or 4*00 dollars per quintal. 


Price of Sugar 
per Quintal. Eeceipts. 

Dollars. Dollars. 

3*50 .. 338,660 

3*75 .. 415,823 

4*000 . . 442,985 


Ratio of Profits 

Expenses. Ket Profits. of Capital. 

Dollars. Dollars. Per cent. 

.. 295,343 .. 93,317 .. 17*45 

.. 295,343 .. 120,480 .. 22*56 

.. 295,343 .. 147,642 .. 27*65 


It will be seen- that these returns are very remunerative, but they 
are not at all exceptional. Moreover, the actual price of sugar in 
New York is 4*30 dollars per quintal, that is to say, it is actually 
higher than the highest of those which have been taken for estimating 
the probable profits. The Societe should, therefore, be able to pay a 
very good dividend . — {Journal des Fahricants de Sua^e.) 
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SUG-AE, BEET GEOWING EXPEEIMENTS IN GEEAT 
BEITAIN AND lEELAND, 1901, (Tentli Eeport). 

By Sm^unsi) Stein. 

(Sugar Expert, Liverpool.) 

AltEougE I did everytEmg in my power to pnblisli my teiitii report 
in December last, I was prevented, by pressing business, from doing 
so, and must therefore ask indulgence. 

In this experimental year seed has been sent out to 226 experi" 
mentalists, mostly free of charge. Erom these persons only 173 
parcels of roots arrived at my laboratory for analysis. I am sorry 
that many of them, as in pi^evions years, have not taken the trouble 
(in spite of my asking them to do so in my circulars) to put their 
names inside the packages (hampers, cases, baskets, bags, &c.,) and 
through this omission they could not be identified. 

In other instances they did not hll up the forms I sent them to be 
embodied in my report ; many forms have been incomplete ; and I 
can, therefore, only report to-day on 50 experiments of which full 
details have been given to me, and the roots of which have been 
identified without doubt. Of these tests there have been 12 in 
England, 37 in Scotland, and one in Ireland. 

In the following tables I leave it for my readers to judge for them- 
selves of the experiments I have carried out for so many years. I do 
not think there exists anybody, either in this country or abroad, who 
will say that we cannot grow quite as good beetroots here as on the 
Continent, richer in saccharine matter than the Continental roots, 
and having a larger yield per acre. I think I have proved conclus- 
ively, and it has been recognised by the highest authorities, that we 
can easily be our own sugar producers, and cover our home wants by 
home grown sugar. 

As in previous years, I have compared the result of my analyses 
with the result of Mi\ Lieht, in Magdeburg, and I give below the 


comparative results : — 

COMPABATIVE EeSULTS. 

British Roots, German Roots, 

Average weight of roots without 1^04. 1904. 

leaves, in grammes 892 616 

Quantity of Sugar in 100 parts 

of the juice 17-65 18*32 

Quantity of Non-Sugar in 100 

parts of the juice 2*60 2*58 

Quotient of Purity 87*04 .... 87*66 

Eegarding the quantity of juice and pulp, the average in 1904 
was as follows : — British. 

luice 93*26 

Mp 6*74 


Total . . 


100*00 
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In comparing the figures giyen here for the average in German 
and British-grown roots, one sees that the result is about the same, 
but we must pay attention to the figures respecting the weight and 
the size of the roots. The average weight of the German-grown 
roots was 616 grammes, but the average weight of the British was 
892 grammes; that is to say, the British-grown roots have been 
about 50 per cent, larger. These figures show that we get more 
sugar per acre in the United Kingdom than on the Continent. 

The experimental year 1904 was an exceptional one, and known as 
the year of droughts. In spite of the richness in saccharine matter 
which Continenal roots showed in all countries, the yield per acre 
was very much smaller. The experiments which have been carried 
out by the writer during so many years have taken place under 
greatly differing kinds of seasons. They have been undertaken in 
years giving abundance of rain and very little sunshine ; again, 
in years which have been excessively dry, as in 1904. Under all 
circumstances British grown roots came out well, and the trials show 
repeatedly that our climate, our soil, and our conditions are quite 
suitable for sugar beet growing. It is astonishing that whereas the 
jdeld of roots per acre has been less on the Continent, we can show 
this year in the United Kingdom a larger yield than in the previous 
year. The average yield on the Continent in the year 1904 I have 
calculated at 9 '21 tons of roots per acre. But the average yield of 
British grown roots in the same year was 16’86 tons. 

With regard to the tonnage per acre, British grown roots have 
shown in my results the following jueld : — 


1897 .. 

Tons. 

.. .. 16-07 

1901 . . . . 

Tons. 

. . . . 19-04 

189S .. 

16-03 

1902 . . . . 

15-90 

1899 . . , . 

.. . 16-09 i 

1903 . . , 

. , . . 14-50 

1900 . . . . 

19-01 

1904 . . . . 

16-86 


A growing interest is being taken in this country to these sugar 
beet experiments, and many references have been made to them in 
the Press. 

I am constantly asked about my report, and advice is often sought 
with regard to beet growing and the erection of sugar beet factories. 
Never in any year has so much interest been taken in these 
experiments as in the one just past. The reason is to be found in 
the present situation of the sugar market, with its high prices and 
shortage of supplies. When the Brussels Convention was signed in 
March, 1902, it was the intention of the legislators to encourage beet 
growing in our country. I might refer to the debates on the sugar 
bounty question in the House of Commons, where many able 
speakers referred to the growing of sugar beet in the United 
Kingdom, Influential men keep asking for my advice and are at 
present considering the question , of erecting beet sugar factories. 
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In giving ray advice to tliose interested parties, I did not promise 
them the yields and profits of a diamond mine. I pointed out tlh.© 
difiiciilties of a new industry, the hard work which' had to he done 
as a preliminary, and the careful management which such industrial 
undertakings required. I, myself, in connection with many 
infiuential men, tried, and am. trying, to raise the necessary capital 
for such an undertaking. The capital would be about £100,000, as 
such a beet sugar factory has to have a certain capacity, and must be 
provided with sufficient working capital. It would not do to start 
a new industrial undertaking and find afterwards that the capital 
was not sufficient, and then have to go and borrow on mortgage or 
debenture, or seek financial help under very ' hard and pressing 
conditions. I tried to get the money subscribed privately, but 
hitherto have not succeeded in getting sufficient financial support 
such that I could conscientiously advocate making a start with the 
undertaking. Beet sugar factories have been started before in 
England, hut under conditions that have not been a safeguard for 
the future. My efforts are to prevent any such failure in regard 
to new beet sugar factories. Is it not a pity that we, the bankers of 
the world, cannot raise privately money to start a beet sugar factory ? 
They who should come forward with the money are the very wealthy 
landowners. It shows distinctly the feeling people have for British 
industries, that only since the existing corner in sugar has established 
itself has the time to realise the scheme arrived. I, however, 
do not base my calculations on the present unjustifiable abnorm,al 
price of sugar. I was very glad to read that one of the greatest 
sugar authorities in the world said, about three weeks ago, 
that he regarded the present artificial price of sugar as ridiculous. 
This gentleman is one of the few who reviewed the sugar question 
from an independent standpoint. If capitalists think that they could 
reap benefit by investing in beet sugar factories while sugar remains 
at the present price, I think they had better invest their money in 
South Africa. Sugar will go so low in price at the end of this year 
thalt a big crash will come and will bury many under its ruin. 

Tlie one amongst many schemes mooted that seems to me the best 
foun ded is in Ireland. I received, just this morning, a communication 
fr'om>|hat country which is very promising. I think the Irish question 
as I huve mentioned before, might he helped by the erection of beet 
sugar f,Tpctories. The Government have done something in regard to 
tobacco , which affords to Irish grown tobacco some benefit. Why 
not do something with sugar ? Why not help Irish Farmers, and 
keep Irtishnien in the Emerald Isle ? "Why drive them out of their 
country ? Labour is plentiful and cheap in Ireland and land and 
taxes thb most favourable in the United Kingdom. 

In mentioning the Irish scheme I would not under- estimate the 
importance of other schemes in the United Kingdom, which have the 
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laudable object of bringing mew work, new enterprises, new occupa- 
tion, and new investments into existence. 

In conclusion I may remark that as new data are fortbcoming, I 
skail pubHsli tbe analysis of the roots, which are omitted in the 
present report. 


AVEEAGES AND EESULTS OF THE EXEEEIMENTAL 
WOEK IN SUGAE BEET CHLTIYATION. 


Table 1. — ^Es:?EEIirE^^TS Caeeied out. 


Tear. 

Engia-ad. 

Ireland. 

Scotland. 

Total. 

1897 .. 

24 . . 

8 

... 4 

36 

1898 

ISO . . 

. 39 

33 

252 

1899 .. 

62 . . 

15 

6 

S3 

1900 

g8 .. 

1 

.... 36 

95 

1901 .. 


4 

.... 28 

89 

1902 

31 .. 

9 

2 

42 

1903 .. 

t>0 . . 

15 

2 

52 

1904 

12 .... 37 

Table 11 . — Avee.4.ge Yield 

1 

PEE ACEE. 

50 

Tear. 

Tons per acre. 

Tear. 


Tons per acre • 

1897 .. 

16'07 

1901 


. . 19*04 

1898 

16'03 

1902 


. . 15*90 

1899 . . 

16'09 

1903 


, . 14*50 

1900 

19 'Ol 

1904 


.. 16*86 


Table III. — Analysis of Boots. 


Year. 

Country. 

o «r 

S 

SC 

C . . 

0 0-2 
> O 

% (ft 

|Js 

«33“? t. 

SC.1S iC 

« gs „ 

Degrees Brix 
(dry matter). 

Specific Gravity. 

Quantity of Sugar 
ill luO parts of 
the juice. 

1 03 

0 S . 

1 Sj*© 

Quotient of Purity. 

1897 

British 

1229 

804 

18*44 

1*076 

15*80 

2*64 

85-64 


German 

1148 

561 

17*81 

1-074 

15-07 

2*74 

: 84*05 

1898 

British 

1371 

84 S 

19*05 

1*079 

16*54 

2*51 

86*82 


German! 

974 

539 

19*02 ; 

1*079 

16-32 

2*70 

85*80 

1899 

British : 

1644 

902 

19*00 

1*079 

16*30 

2*70 

85*78 


German 

957 

i 611 

18*30 

1*076 

15*45 

2*85 

84-42 

1900 

British 

1525 

790 

19*52 

1*081 : 

17*07 

2*45 

87*45 


German 

1064 

657 

20*00 

1*083 

17*38 

2*62 

86*90 

1901 

British 

1441 

851 

19*38 

1*180 

17*02 

2*36 

87*82 


German 

1112 

621 

17-66 

1*073 

14*76 

2*90 

83*53 

1902 

British 

1326 

878 

19*29 

1-080 

16*80 

2*49 

85*11 


German 

1042 

: 492 

17*43 

1-072 

14*79 

2*64 

82*74 

1903 

British 

1516 

933 

19-93 

1*083 

17*28 

2*65 

86*98 


German 

1100 

560 

19-70 

1*082 

16*87 

2*83 

85*63 

1904 

British 

1491 

892 

20-25 

1*084 

17*65 

2*60 

87*04 


German 

988 ! 

616 

20-90 

1*087 

18*32 

2*58 

87*66 
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THE PEBSENT EXTENT OP OXJE KNOWLEDGE OP 
DIFPUSION LOSSES. 

(Continued from page JjS.) 

In the case of fresWj cliarged diffusers, it miglit be supposed that 
tbe activity of bacteria would result in the destruction of a consicler» 
able quantity of sugar in a very short time, but this is not found to 
be tbe case in practice. Although such activity is capable of detection, 
it is, on the other hand, much more easy to detect the products of 
transformation resulting from bacterial growth. One of these is 
invert sugar, — but it has been already proved that only a very slight 
increase occurs during diffusion ; another is acidity, — but up to the 
present no increase in the acidity of diffusion juice has been observed 
in German siicreries, nor during the researches at Dormagen, which 
extended over several yeai's ; finally it is known that bacteria produce 
gelatinous masses and also gases. A simple calculation will show 
how considerable these effects should be if, for example, 1 of sugar 
be destroyed during the diffusion. Suppose a battei\y composed of 
eight diffusers of d cubic metres capacity each, and therefore contain- 
ing dOOO kilos, of beet slices, and that each circuit of the battery is 
made in two hours. Then, during this time 24,000 kilos, of roots 
would be worked, and 240 kilos, of the contained sugar would be 
destroyed. As stated above, 1 kilo, of Leuconostoo requires about 600 
grams of sugar for its development. In two hours there would 

therefore be formed 400 kilos, of the Leuconostoo bacteria, or 

0*6 

■50 kilos, in each diffuser, a quantity which would certainly he notice- 
able. Again, suppose the 240 kilos, of sugar were completely 
fermented with the production of carbonic acid and alcohol ; then, as 
100 parts of sugar jueld 51*5 parts of carbonic acid, 240 kilos, of 
sugar would yield 124 kilos, of acid. As a cubic metre of this gas 
weighs about 1*S0 kilos, at 19*5 c. the 240 kilos, of sugar, by fer- 
mentation, would yield about 70 cubic metres of gas, namely, a 
volume nearly double the capacity of one diffuser, and which could 
not remain unobserved. The volume of gas will be still greater if 
the bacteria present are such as do not ferment, but oxidisse the sugar. 
But the formation of even one -tenth of the above mentioned volume 
of gas has never oecui'red in practice, under the most favourable 
conditions. It remains only to point out that the influence of micro- 
organisms on infected juice is much less powerful and rapid than is 
generally supposed. I am of opinion that the destruction of sugar by 
their agency does not occur during diffusion, but only when the juice 
remains for a considerable time, in the measuring tanks and re-heaters. 
Experiments, published some time ago in the Oentralblatt^ indicate 
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tJiat dfflusion juice, drawn from, the sampling-cock on the last day of 
the season, could be kept for one or two houi’s without any appreci- 
able loss of sugar, although the juice must haye been strongly 
infected owing to the fact that the juice-cock and measuring tank had 
not been cleansed. Grundmann observed still more striking instances 
in which diffusion juice remained undecomposed for six hours, and in 
one case for sixty-four hours. These facts prove that the destructive 
power of the organisms present is only appreciable after some lapse of 
time. 

Those who maintain that considerable and unexplained losses 
occur during diffusion, have long been fully aware that micro- 
organisms. notwithstanding all that has been said about their 
activity, are not the actual causes of such losses. They have, 
therefore, been obliged to resort to the less familiar actions of 
enzymes and diastase, and especially to those products of bacterial 
life which cause inversion, fermentation, and oxidation, effects which 
are more generally attributed to micro-organisms themselves. But 
inasmuch as such agencies have been very little studied, it is easy 
enough to attribute the destruction of sugar during diffusion to causes 
so uncertain. But since enzymes produces the same effect as micro- 
organisms, namely, inversion, fermentation, and oxidation, the facts 
already mentioned would prove that the destruction of sugar through 
the agency of enzymes does not occur. Moreover, the properties of 
enzymes, and their behaviour under different influences, do not 
support the theory that the destruction of sugar through diffusion is 
due to their influence rather than to micro-organisms. But as much 
obsciu’ity still exists as to the properties, behaviour, and effects of 
enz^unes, it may be well to enter into some explanations. Enzymes, 
or soluble ferments, are organic compounds, probably analogous to 
albuminoid compounds, and which can be extracted from the cell. 
They possess the property of bringing about certain chemical changes 
without taking part in the process themselves. Amongst the enzymes 
which decompose sugar may be mentioned sucrose, or invertin, 
which inverts sugar ; zymase which ferments the invert sugar thus 
formed, and possibly also the oxidases which oxidize sugar without 
previous inversion. Only minute quantities of these enzymes are 
brought into the solutions treated in the factory by the micro- 
organisms living in the juice. The invertin remains in the cell sO' 
long as the surrounding liquid contains sugar, and only commences 
to diffuse when the liquid no longer contains sugar. The beet-cells, 
on the contrary, contain invertase and z^-mase, both of which were 
isolated by Stoklasa some time ago, and previously by Gonnermann, 
when their existence accounted for the decomposition of beetroots in 
the absence of air. Invertin is regax'ded as one of the most active 
enzymes ; 1 gram being sufficient to invert 4,000 grams of sucrose, 
but the action is relatively slow. If a 10^ solution of sucrose is 
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brouglit into contact witli 1 c.c. of invert at o0° C. there are obtained 
only 0*2!^' of invert sugar after one hour, and 0*4^ after two hours. 
The temperature at which invertin acts most rapidly varies from 50° 
to 56° C. according to different observers. The invertive actiog. is 
very sensihly weakened at temperatures above 56° C., and betweSn^^ 
65 and 70° G. the enzyme is completely destroyed. A slight acidity 
is favourable to the action of invertin ; a strong acidity or a strong 
alkalinity is very prejudicial. Zymase is most active at a rather low 
temperatui’e ; according to Buchner at 22° G., or to other authorities 
at 30° C.j and is coagulated at temperatures between 38° and 40° 0. 

A solution of zymase heated to certain temj)erature (according to 
some 35°-40% to others 40 °-50° C.) becomes turbid by coagulation , 
and loses its activity. Prom these properties of invertin and zymase, 
it follows that, during diffusion, both enzymes are subjected to less 
favourable conditions for the destruction of sugar and are more 
easily destroyed than micro-organisms. Moreover, as they are only 
found in very small quantities in the juice, and act very slowly, it is 
quite impossible that they should destroy more than traces of 
sugar. 

There remains only the question of the influence of oxidases, which 
are always present in beetroot, and cause the beet-slices and the juice 
to darken on contact with air. The existence of oxidases capable of 
acting on sugar has not so far been proved. Should such a species he 
discovered in the Juice, it would presumably act like all other enzymes, 
that is to say, very gradually, as is observed in the case of enzymes 
which act on the colouring matter of the beetroot. An active 
destruction of sugar, during the brief period of time in wPich the 
beets are passed through the slicers, is therefore most improbable, 
being opposed to all that we know of the characters and effects of 
enzymes. In the interior of the diffusion battery, the oxidases are 
naturally rendered inactive by the absence of oxygen. 

By the foregoing explanations, I hope to have proved that the 
undetermined losses during diffusion are very small under normal 
conditions. With faulty working, such as retarded diffusion and too 
low a temperature (which should only occur when the battery work is 
interrupted, or in particularly unfavourable circumstances), — when 
infected water is employed in the battery, or when the roots are 
insufficiently cleaned, — the activity of micro-organisms may certainly 
account for a loss of sugar which may amount to 0*1 to 0*2^ of the 
mean sucrose-content of the roots. In any case, experiments made 
at Bormagen last season indicate that, even under such conditions, 
the losses are only small. Por example, a constant evolution of gas 
in the teminal diffuser occurred during several weeks, but the total 
and undetermined losses did not differ from those obtained during 
another period in which no gas was formed. Much more gas was 
observed during the previous season but the losses were even lower 
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than in other seasons ; the total being instead of and the 
undetermined loss 0*55 instead of from 0*75 to 0*852. Under such 
abnormal conditions as result in the foi*mation of gas and frothing of 
the juice, it should he quite exceptional for the losses to amount to 
1 or 1-J2. These conclusions are confirmed by determining the losses 
by methods \yhich indicate the total quantity of sugar contained in 
the roots. It may he admitted with certainty that in every sucrerie, 
where the losses are determined by exact methods, identical results 
will be obtained. In conclusion, therefore, we will briefiy outline 
*the necessary conditions for an exact determination of losses during 
diffusion. 

The quantity of roots treated should be determined by weight, and 
an average sample of the fresh slices analysed by the method of hot 
water digestion, which indicates the total quantity of sugar with the 
greatest speed and accuracy. Average samples of the whole of the 
spent-slices should also be drawn and analysed. The weight of spent- 
slices should not only be indirectly estimated by means of average 
data, but these latter should be constantly checked by direct deter- 
minations by weight and by volume. In determining the loss due to 
incomplete extractions it is specially advisable to weigh the sj)ent- 
slices. The diffusion Juice should be accurately measured, which is 
impossible when the re-heaters are of the open type, and necessitates 
special measuring tanks. The analysis of the diffusion juice should 
be carried out on a perfectly fresh sample, which must he analysed 
immediately. If determined in this manner, it will be found that 
losses amounting to 1 and of the total sugar in the roots cannot 
occur during diffusion without detection, but that the sugar present 
in the roots will be accounted for in the diffusion juice and spent- 
slices, to within one or two-tenths per cent. ; that is to say, within 
the limits of errors in analysis. 


Discussion being invited, M. ISTiessen read a letter he had just received 
from M. Easchkowitz, relating to the latter’s researches on this 
subject. In his opinion it is not possible that 12 of sugar should be 
lost in the battery, but a careful account should be kept of losses. It 
is known that bacteria cause losses, but this question still requires 
elucidation by numerous researches. In a recently charged diffuser 
he had found about two million bacteria per cubic centimetre of juice, 
and even in the new terminal diffuser, from 1,540,000 to 1,910,000. 
The organisms had therefore multiplied considerably in the diffuser. 
Only 2000 bacteria were fuund in the second diffuser at a temper- 
ature of 71 0., so that the temperature exercises considerable 
influence. Easchkowitz went still further, and found bacteria in 
the measuring tank in the following proportion per cubic centimetre 
of juice : — 
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“ Meicliage ” juice 1,240,000 and 1,200,000 

Diffusion juice (before displacement) 1,780,000 ,, 1,440,000 

Measuring tank 2,120,000 ,, 1,580,000 

Terminal diffuser (at 70 G.) 1,600 ,, 1,800 

These figures diminisli considerably when pur© water was employed 
in the battery. Eor example, in a sucrerie which drew its water 
supply from an artesian well, only 100 bacteria were found in the 
terminal diffuser. On the occasion of a Conference at Kiew, M. 
Easclikowitz exhibited 42 pure cultures of the bacteria in question, 
although indicating that his researches were not yet completed. At 
the same time he showed that, among these 42 yarieties, there were 
only six which had any action upon sugar, some destroying it com- 
pletely, whilst others inverted it. The lectui^er had previously 
mentioned that tbe Leuconostoe Mesenteroides was one of the most 
objectionable varieties, but M. Easchkowitz had proved the existence 
of much more harmful germs, which attain their maximum activity at 
a more elevated temperature, and which could exist and even multiply 
at temperatures of from 60'^ to 70^ C. In order to prove the rapidity 
of their action before the Conference at Eiew, some of these bacteria 
were introduced into a pux’e solution of sugar. At the close of his 
lecture, which lasted scax'cely an hour, the gas liberated from the 
solution was measured in a burette and found to amount to 80 cubic 
centimetres, xlt all events, the matter was clear to any fabricant. 
M. Easchkowitz affirmed that although only the bacteria had any 
great influence, it was also necessary to consider the influence of 
oxidases during the course of manufacture. According to M. 
Hermann, it had not yet been proved that these destroy sugar, but 
he was probably unaware of a new work, published in Eussian, 
by the Technical Institute of St. Petersburg, in which it is proved 
that oxidases destroy sugar in very large quantities. 

The lecturer had expressed surprise at the formation of large 
quantities of gas at Bormagen last season. Decomposition of sugar 
must therefore have occurred, but possibly the determination of 
losses had not been sufficiently exact owing to the many difficulties 
attending such work. He attributed the errors to the determination 
of the weight of roots by means of Hennefer’s automatic balance. 
What deductions were made for moisture, leaves, drc.? How much 
soil would be found on the balance, even when the latter was 
thoroughly cleaned ? Some allowed 1 others perhaps 2 ^ ; but 
these differences ought to be taken into consideration. He proceeded 
to explain how he had been invited by an inventor— who had a new 
method of destroying bacteria during diffusion — to assist in some 
experiments in a German sucrerie. The director of the latter did not 
consider that his battery work was satisfactory, but placed it at our 
disposal since the experiment would cost him nothing. As soon as 
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the third diffuser had been treated, the battery appeared to work 
much better than before, requiring only four minutes per difcser 
instead of six. Moreover, the juice became clear and of good colour, 
and the frothing in the measuring tanks and re-heaters had dis- 
appeared. The result appeared perfect, but the inventor was less 
satisfied two hours later, when, on examining samples taken from the 
battery, he soon recognised that things were going wrong. After three 
hours, the work had to be interrupted, because in place of the bacteria 
destroyed by the process, the latter had had no retarding influence 
on those of an entirely different kind, which 23roduce sulphuretted 
hydrogen in the battery with most disagreeable results. Fortunately, 
he was able to destroy these new bacteria by the addition of carbolic 
acid, and, three hours later, the customary method of working was 
resumed and the juice again became cloudy as before. Here, then, 
was a striking iu stance of the influence of bacteria. On another 
occasion the speaker visited a sucrerie where very dirty roots were 
being worked, and the amount of gas formed in the battery would 
hardly be credited. When, by his advice, the work was resumed with 
other and cleaner roots, the battery work became regular and quite 
satisfactory at the end of an hour. Subsequently, the fabricant had 
all the soiled roots placed on one side in order to avoid a repetition 
of this trouble. Such facts clearly prove that the influence of bacteria 
in the sucrerie calls for the closest attention. 

Professor ITerzfeld then spoke, expressing his agreement with 
M. Hernianu’s views, with a few exceptions. It must unfortunately 
be admitted that data relating to known, or provable, losses are only 
reliable where the diffusion is conducted with the greatest care and 
under such favourable conditions as are rarely met with in sucreries. 
It is for thiwS reason that it appears very desix*ahle to still further 
improve the diflusion process or to replace it by some other. 

Pegarding the experiments of M. Easchkowitz, in which the 
bacteria, or rather the micro- organisms, were counted, one might well 
ask why similar researches have not been made in Grermany, seeing 
that various works have appeared on the subject, amongst which may 
be mentioned those of Dr. Schone. A simple explanation is that 
nothing can he deduced from approximate numbers of this kind. 
The organisms differ widely and, according to Professor Zeltnow, it 
is necessary to distinguish between bacteria and fungi. It is not 
yet proved that bacteria are directly harmful, whereas fungi are 
known to secrete enzymes which invert and destroy raw sugar. 
Moreover, there exist two kinds of moulds (mucors and penicillium) 
which produce invertin. We, also, have made experiments on the 
decomposition of sugar by bacteria, which are easy but prove nothing, 
such favourable conditions as are then insured being absent in actual 
practice. The Leuconostoc Mesenteroides has always proved with us 
the most active of the fungi, but whether it reaUy is so has again 
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become doubtful. Zopf has studied this question and shown that all 
fungi are destroyed at a temperature of for example, with the 

exception of the Lenconostoc. But among the numerous cases which 
had come under the speaker’s notice, and which had been examined 
with care, lie had not found a true Leuconostoc ; the latter also being 
destroyed at a temperature of 65°0. M. Niessen had referred to the 
“ high-temperature ” bacteria of Dr, Easchkowitz. If these are able 
to live, they are probably not harmful. The speaker then briefly 
alluded to enzymes. As is well-known, all the products of plant-life 
may be traced to the actions of enzymes, and many of these have been 
prepared in a pure state. But all enzymes die in the absence of 
albumen, and moreover they only act at low temperatures. Those of 
an hygroscopic nature are the most important hut it is doubtful 
whether they can be isolated. Tinder favourable conditions it is 
known that fungi destroy sugar, but this depends entirelj^ on the. 
quantity present. He agreed with M. Niessen that we cannot, with 
the greatest care, prevent the formation of enzymes, but at the same 
time we must not exaggerate their danger. As regards the siicreries, 
it is highly desirable to adopt more perfect methods of control. 

Dr. Claassen promised to be brief. Prof, Hertzfeld having referred 
to most of the points on which he had intended to speak ; he would 
confine his remarks to a few practical points. Bacteria and enzymes 
give rise to the formation of gas, of frothing, acidity, &c., w^hich 
caiiiint remain ignored by the practical man. At Dormagen the 
acidity of the diffusion juice had been recorded for many years, and 
they had never met witli appreciable losses. The formation of gas 
in the terminal diffuser is generally accompanied by increased acidity 
of the juice, but this proof of the activity of bacteria or enzymes is 
not, as a rule, brought forward. Every sucrerie contending with this 
difficulty should therefore he advised to determine the acidity of the 
diffusion juice at regular intervals. Up to the present only the 
formation of hydrogen gas has been proved ; cai’honic acid gas 
having never been observed, except in minute quantities, arising 
from the cellular tissues of the beetroots. The formation of hydrogen 
may, it is true, be attributed to the organisms of the soil passing into 
the battery, and able to withstand the temperature, and becoming 
very active at the low temperature of the last diffuser. A volume of 
50 litres of gas has already been met with at Dormagen, but this 
corresponds to the destruction of a very small quantity of sugar. 
When working roots which give rise to gas during diffusion, the 
number of diffusers in the battery should he reduced. In this case 
the work can be somewhat hastened, whereas in a long battery 
a frothing mass forms in the diffusers and is the cause of trouble. 

Dr. Zscheye, of Biendorf, thought that micro-organisms are not in 
the least objectionable in noimai working, and that it is we who are 
to blame in the case of abnormal juice. The formation of gas 
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occurs when the heet-slices are pulpy and form a sediment, which 
interferes with the distribution of heat throughout the diffuser. If 
the slices are properly cut, no sediment is formed and, consequently, 
the special phenomena disappear. The frothing of the juice is due 
to the diffuser being overheated. Consequently, as soon as the 
formation of froth or of gas is observed, the knives of the slicing 
naaohine should be immediately renewed, so as to obtain perfect 
■slices without pulj), and all difficulties wdll disappear. It was 
certainly going too far to attribute all defects to living oi’ganisms, 
for if these are present in the number stated, a solution of invert 
sugar and salts would be the only result of diffusion. 

hi. Heissen agi’eed with Prof. Herzfeld’s remarks concerning the 
iiLimher of organisms. He had, how’ever, cultivated bacteria which 
destroy sugar. 

- Dr. Claassen had admitted that he had known cases where the 
formation of gas could not he accounted for. Although the formation 
of carbonic acid in the battery was not yet proved, the presence of 
hydrogen had alreach" been frequently established. To produce a 
flame ^-m. in length, as reported by Dr. Claassen, a certain quantity 
of this gas must have been present, but he did not think that 50 litres 
of gas would account for the loss of sugar. He supposed that a 
decomposition of sugar occurs, and that every effort should be made 
to prevent the formation of gas. With this object, Dr. Claassen had 
advised the reduction of the number of diffusers in the battery, but 
he doubted whether this would be effective in all cases. Dr. Zscheye 
was wrong in supposing that bacteria are rendered inactive at a 
temperature of 70^ 0, As a matter of fact, the effect of over -heating 
is to produce more frothing, but this is not due to bacteria. Frothing 
occurs in every siicrerie, especially in the measuring tanks, but only 
once in liis experience, namely, that reported above as occurring in a 
German sucrerie, had he noticed the disappearance of frothing on the 
destruction of bacteria. 

Professor Herzfeld then explained that hydrogen was formed not 
only by the action of bacteria, but that the latter alwarys produce 
lactic or acetic acids, which immediately attack the iron of the 
containing vessels, thus giving idse to this gas All carefully 
conducted experiments confirm this view. The reduction of the 
length of the battery had very beneficial effects in such a case. 

M. Bosse, of Hecklingeii, maintained that Dr. Zscheye was right 
in stating that well cut slices were essential to good work in the 
battery. He held that the diffusion should be as rapid as possible, 
and that the slices ought to be brought into contact with the hot 
Juice without delay. The temperature of the first or second diffuser 
should be brought to 60° to 75° C- which destroys the germs, and there 
would then he nothing to fear. The temperatoe should be raised in 
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sucli a manner tliat tlie slices do not commence to soften. The mam 
thing is to see that the slices are properly prepared. 

Dr. Schone had frmiid bacteria which produce mucous, and he had 
determined the dextrine formed by these bacteria by polarization, and 
found a dextro-rotary power. It was therefore quite |)ossible that 
these substances masked the true losses when the juice was polarised. 
He had also found bacteria analogous to those found in the intestines, 
amongst which the Coii bacillus jields gases (hydrogen, sulphuretted 
hydrogen, &c.). As regards the effect of heat on bacteria, he need 
only mention that bacteria exist which only attain their maximum 
actiyity at 70 C. Dextrine giyes rise to frothing as in the case of the 
Leucoiiostoc, and the presence of this organism might perhaps explain 
why considerable losses of sugar had not been determined. 

Dr. irerzfeld asked Dr. Schone whether the Goli bacillus produced 
Inyertin, to which the latter replied in the afErmative. 

Dr. "Win ter wished to correct an error that appeared in many works; 
the Leucoiiostoc did not form dextrin at all ; this substance could not 
therefore conceal any loss. The gelatinous masses which sometimes 
form consist of a substance resembling cellulose, and which, by the 
action of alkalies, yields dextrin ; but that gelatinous mass is com- 
pletely insoluble in water. 

Dr. Schone remarked that in diEerent tests he had found soluble 
mucous. It was only a supposition on his part that the losses might 
he thus masked. A large number of bacteria also produced alkalis, 
which might thus neutralise the acids. 

Dr. Claassen obseryed that the cause of the formation of gas is still 
very obscure. The production of hydrogen must depend upon some 
particular condition of the beetroots, inasmuch as the quantity of 
adhering soil is always more or less the same, so that if this is the 
cause, the formation of gas would he observed every year. 

M. Hiessen remarked that Dr. Schone had proved that certain 
bacteria produce h3'drogen directly. As regards the inversion Avhen 
hydi’ogen is formed, he supposed that certain bacteria completely 
destroyed sugar, whilst others only inverted it. There still remained 
the question whether the beetroots were the cause ; it avouM also be 
probable that the bacteria would develop better in the case of diseased 
roots. 

Dr. Claassen stated further that the formation of 900 litres of gas 
in a diffuser under the conditions mentioned would correspond to 
barely O’lj; of sugar destroyed, and a volume of oO litres to 0*005^'. 

The discussion was closed by the President thanking Dr. Hermann 
for his lecture, 'which had led to a very interesting discussion, — (Prom 
the Centrulblatt fitt' die Zucker-Induatrie.) 
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MOiTTHLY LIST OF PATENTS. 

Communicated by Mr. TV. P. Thoupsok, C.E.,F.C.S., M.I.M.E.j 
C hartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


EN G-LISH. — APPLICATIONS . 

27289. A. Hollbepp & A. Wohl, London. Imiyrovements in and 
relating to the purification of sugar solutions, (Date applied for under 
Patents’ Act, 1901, 16tli December, 1903, being date of application in 
Germany.) (Complete specification.) 14th December, 1904. 

28321. G. H. TLvnn, Gloucester. A combined sugar scuttle and 
■automatic 'water sifter. 27th December, 1904. 

28534. A. Horn, London. New or improved machine for pulling 
and douhling boiled sugar iyi a semi-fluid state. (Complete specification.) 
28tii December, 1904. 

28620. P. Haase, London. Improvements in and relating to sugar 
•and similar machinerj. 2Sth December, 1904. 

28800. PI. H. Lake. London. (Communicated by the Walter 
M. Lowney Company, United States.) Impi'ovements relating to the 
manufacture of chocolate confections. (Complete specifications.) 29tli 
December, 1904. 

ABRIDGMENTS. 

28617. E. Harvey, London. Imjyrovements in and relating to 
•evaporators for the treatment and concentration of cane juice, beet juice, 
and other juices and liquids. 30th December, 1903. This invention 
has reference to improvements in and relating to the construction and 
method of working evaporators of the single or multiple effect type 
for treating and concentrating cane, beet, or other like Juices or 
liquids, the action being that of a combined heater and film evapora- 
tor, wherein there is no circulating current or down-pipe or passage, 
but each tube in the calandria acts independently as a heater film 
evaporator. 

27666. E. Harvey, Glasgow. (Communicated by L. Naudet, 
Paris, France, and H. 0. Hinton, Maderia.) Improvements in and 
relating to the treatment of sugar cane, beetroot, and the like. 17th 
December, 1903. This invention relates to the method of treating raw 
eane juice or other juices of the cane, beetroot, or like plants after 
these have been broken up, consisting in subjecting such juices to 
forced filtration, combined with the maceration of the megasse or like 
material from which the juice is extracted. 



27763. J. W. Macfarlaj^e, Kingston, Glasgow, N.B. Improve- 
ments in cerdrlfugal machines, IStli December, 1903. TMs invention 
relates to a centrifugal macbine, interlocking devices arranged 
between the parts so that the operations" of purging, liquoring, 
■washing, or steaming can only he performed in a predetermined 
sequence. 

28296. E. Shaw, London, England. Improvements in the treat- 
ment or prepmration of sugar. 24th December, 1903. This invention 
relates to the production of sugar, the preparation and us© of a 
solution of the sugar under treatment and a definite proportion of 
invert sugar, with the object of producing sugar containing pre- 
determined proportions of sugar, invert sugar and -water, and thereby 
imparting to the sugar the characteristic properties desired. 

28297, E. SiiA-w, London, England. Improvements in the treat- 
'Wient or preparation of sugar. 24th December, 1903, This invention 
relates to the prodliction of sugars, the preparation and use of a 
solution of the raw sugar juice under treatment, and a definite 
proportion of invert sugar, with the object of producing sugar 
containing predetermined proportions of sugar, invert sugar and 
wmter, and thereby imparting to the sugar the characteristic properties 
desired. 

28711. E. Hartey, London. Improvements in and relating to 
evaporators for concentrating sugar cane, heet^ and like juices or liquids. 
31st December, 1903. This invention relates to an evaporator having 
three tube plates, with a juice spacel between the intermediate and 
lower plates, and having inner tubes with closed top ends between 
lower plate and top plate, and outer or annular tubes between inter- 
mediate plate and top plate. 

GEEMAH. — ^ABEIBGMEHTS . 

154797, The Firm of F. HALLSTEoii, of FTeinburg, O.S. An 
evaporator for viscous aiihstanceSy more parUcularJy sugar onasse-cuite, 
provided ivith a circulation pipe centrally arranged over the heating 
body. 2nd April, 1903. This boEing-down pan or evaporator has a 
central circulation pipe arranged over the heating body, which pipe is 
pro-vided with slots and baffle or rebounding plates, so that at any 
height of the masse-cnite its circulation can take place through these 
slots. 

155940, MhiX Gebloff, of Brunswick. Apparatus for sawing up) 
sugar hlochs, sugar loaves and the like, having two opposed circular 
saws or group^s of sitch saws, loth December, 1903. The apparatus 
for sawing up sugar blocks, sugar loaves or the like, has two 
opposed circular saws or groups of such saws. The connecting line 
of the centres of two facing saw blades is directed obliquely to the 
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conrse of the block or loaf in such a way that first only one and then 
the other group of saws cuts beyond the centre of the sugar block, 
loaf, or the like. 

155562. PerbiK'^vkd KAEHii, of Berlin. A centrifugal mounted on 
a ’’horizontal shaft y more partictdarlg for starch raahing. 1st August, 
1903. This invention relates to a centrifugal mounted on a horizontal 
shaft, and more particularly intended for use in the manufacture of 
starch, and is characterised b}" two hollow conical halves held together 
by two perforated hubs of different diameter, one of which serves 
for introducing the material to be centrifugalled, and the other, 
which is surrounded by a hollow ring, for carrying off the separated 
water, the two halves of the centrifugal being mounted in the 
ordinary manner on a solid driving shaft. 

156148. Otto Bredt & Go., of Unterbarmen. A process for 
making soluble starch hg means of permanganate. 6th October, 1903. 
This invention relates to a process for making soluble starch by means 
of permanganate, and consists in employing the well-known action 
of permanganate on starchy substances of all kinds, by treating such 
substances, preferably at a temperature closely below the limit at 
which the kind of starch actually employed becomes pasty (about 
50° 0.), with more permanganate in suitable solution than is necessary 
for oxidation of the extractive substances and the like, until the 
starch is converted into a soluble form. 


Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German. In ordering please give number and 
date. 


Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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WEEKLY STATEMENT OF COMPARATIYE 

For the last Fifty -two loeeh compared 


G-ennaii Beetroot 88 o/o 
Prompt, free on board. 


Frejich Crystals. West India. I Java afloat. 
No. 3. c. f . i. Good Brown. I No. 15 and 16. 




1904. ^ 

1903. 

1902. 1 

Jan. 

8.. 

8/4| 

8/3| 

mi 

8/- 

8/5| 

6/5 


15.. 

8/:4 

8/1 

8/- 

8/1 

6/5 

6/7i 


22.. 

8/1 

7/107 

8/1 

8/- 

8/T| 

6/7I 


29.. 

Viot 

7/107 

8/0 

7/101 

6/7| 

6/8| 

Peb. 

5.. 

7/10| 

7/9.7 

ym 

7/10.7 

6/8| 

6/9 


12.. 

7/9.7 

7/9 

7/10| 

7/111 

6/9 

6/87 


19.. 

7/9 

7/11 

7/llf 

8/2 

6/8| 

6/10 


26.. 

7/11 

S/0 

8/2 

8/4 

6/10 

6/8 

Marc 

1 4. , 

S/0 

S/27 

8/4 

S/47 

6/8 

6/57 


11.. 

H/27 

8/3 

8/4| 

8/5i 

6/5| 

6/37 


18.. 

8/3 

S/37 

8/5:f 

8/3| 

6/3| 

6/3I 


25.. 

8/37 

8/5| 

S/3| 

8/2t 

6/31 

6/a| 

April 

I.. 

8/57 

8/6.7 

8/27 

8/27 

6/6| 

6/5| 


8.. 

8/67 

8/6 

mk 

8/3 

8/57 

6/57 


15., 

8 6 

8/^1 

8/3 

8/5 

6/57 

7/2| 


22^ 

8/5| 

8/7-7 

8/5 

8/4| 

6/2| 

6/1 


29.. 

8/7-^ 

8/9i 

8/4i 

8/4 

6/1 

6/3 

May 

6 .. 

8/9| 

8/117 

8/4 

8/37 

6/3 

6/47 


i:i.. 

20.. 

8/llt 

9/2 

9/2 

9/67 

8/3-1 

8/47 

8/4| 

8/31 

6/4! 

6/1 

6/4 

6/2 


21.. 

9/61 

9/4| 

S/3t 

mi 

6/2 

6/2| 

June 

3.. 

9/4| 

9/2 

8/2| 

8/l7 

6/2| 

6/27 


10.. 

9/2 

m 

8/l| 

8/01 

6/27 

6/3| 


11.. 

9,% 

9/il 

8/0| 

7/111 

6/2i 

6/2 


24.. 

9/4 

9/3 

j 7/117 

7/8| 

j 6/2 

6/- 

July 

1,. 

9/3 

9/44 

1 7/87 

7/9} 

! a/2 

*5-a37 


8.. 

15.. 

9/4,^ 

9/7i 

9/8 

9/t| 

9/8 

1 7/4 

7/10| 

7/lOf 5/137 
7/nl 5/1 ]§ 

5/lli 

6/117 


22.. 

9/S| 

7/llf 

7/n 

5/115 

6/07“ 


29.. 

9/8| 

9/97 

7/11-1 

8/07 

6/101 

6/-' 

Aug. 

5.. 

9/9| 

10/17 

8/07 

m 

6/- 

6/- 

12.. 

10/1 r 

10/51 

3/2! 

8/3! 

6/- 

6/1 


19.. 

lfi/5| 

10/6 

8/3f 

8/57 

6/17 

6/1! 


26.. 

10/6 

10/67 

8/5| 

8/5! 

6/lf 

6./- 

Sept, 

. 2 .. 

10/67 

10/8 

8 -51 

8/51 

6/- 

5/11 

9.. 

10/8“ 

10/71 

8/5| 

8/5I 

5/11 

6/ll| 


16., 

10 '7| 

10/6 

8/51 

ml 

5/lli 

6/1 


23.. 

lf!/6 

11/0 

8/5f 

sm 

6/1 

6/3! 


30.. 

ll/O 

11/2 

8/4| 

8/5! 

6/B! 

7/2 

Oct. 

7.. 

|ll/2 

ll/lf 

|s/54 

8/9| 

7/2 

7/1 


14.. 

n/ii 

10/11^ 

: 8/9| 

8/9f 

7/1 

7/2| 


21.. 

ho/iii 

: n/~ 

! 8/9| 

a/9| 

7M 

7/7 


28.. 

11/- 

ii/i| 

|8/9| 

9/6 

7/7 

7/6 

Nov, 

4.. 

Hl/ll 

12/105 

9/6 

8/7 

7/6 

7/57 


11., 

jI2/IOi 13/9 

'! 8/7 

8/6 

7/5| 

7/67 


18.. 

i;V9 

14/1 

! 8/6 

S/5|- 

7/6| 

7/10 


25.. 

l4/i 

14/Ci 

j 8/6^ 

8/41 

7/10 

7/11 

Bee. 

2. 

14/01 

I4/I 

U,/4| 

8/4 

7/11 

S/2f 


9*.! 

14/1 

14/5 

! 8/4| 

8/4 

8/2f 

8/41 


16.. 

14/5 

I3/9| 

8/4 

8/5 

8 / 4 I 

8/2 


23.. 

113/9! 

14/2| 

8/5 

8/4f 

8A 

S/lf 


30.. 

|14/2^ 

14/5 

8/4f 

S/lf 

8/l| 

s/o| 


1904, i 1903. ! 1902. I90i. 1903. 1902. 
_ ! 8/2^ - ~ - 


! 8/3 - 

; 8/2i- - 


11/4|; 9/9 8/5| 
Il/2|l 9/9 18/6 
ii/3|: 9/9 ; sm 
11/3 ! 9/9 8/2| 

11/3 I 9/9 g/Of 
ll/3|i 9/9 8/1^ 
ll/3!i 9/9 B/Z 
11/4^-i 9 9 i S/6 
11/4|; 9/9 I 8/6 


1903. 1902. 1904. 1903. 1902. 

~ - 9/3 9/4| 8/6 

- 9/l| 9/4i 8/3 

- - 8/9 9/4| 8/3 

- - 8/l| 9/4| 8/3 

- - 8/4^ 9/41 8/4| 

- - 8/B 9/4| 8/7| 

~ - 8/7^1 9/4 8/7f 

- - 8/l| 9/6“ 8/7| 

- - 8/7:1 9/6 8/7 

__ _ s/10| 9/9 8/4 

- - 8/l0| 9/lOJ 8/- 

- ~ i/ll 9/lOi 8/3 

- - 9/U 9/n 8/3 

- - 9/il 9/7i 8/- 

- - 9/.5i 9/7i 8/- 

- -- 9/5i 9/10| 7/9 

- - 9/S 9/10| 7/9 

- - 9/9| 9/101 7/9 

- - 10/3 9/107: 7/9 

„ _ 10/4-1 9/iq| 7/9 

- ~ 10/4| 9/lu| 7/9 

- - 10/6 9/10| 7/9 

- - 10/5| 9/77- 7/9 

- - 10/3 9/7| 7/6 

- - 10/3 9/6 7/6 

- - 10/3 9/4:^ 7/6 

- ~ 10/6 9/4| 7/9 

- - 10/6 9/4l 7/9 

“ - 10/6 9/6“ 7/9 

- - 10/9 9/6 7/9 

- - ll/~ 9/7 7/9 

- - 11/3 9/9 7/9 

- -- U/.3 9/10 7/9 

- - ll/4i 9/10 7/9 

- - 11/7| 9/101 7/9 

- - 11/9 0/101 7/9 

- - 11/9 9/10| 7/9 

- - n/10| 9/1 Ol 7/9 

- - 12/4§ 9/lOi 8/- 

” - 12/3 9/107- 8/- 

- - 12/3 9/lOJ 8/6 

- - 12/3 9/10| 9/- 

- - 12/4 1 9/9 9/3 

- - 13/3 9/77 9/3 

- - U/3 9/7| 9/~ 

- - 15/3 9/71 9/- 

- - 15/3 9/4| 9h 

- - 15/47 9/4| 9/3 

-* - 15/4-1 9/4| 9/3 

- 15/41 9/4| 9/3 

- - 15/41 9/3 9/3 

-■ - 15/41 9/l| 9/4| 


* 5/10| on July 2iid. 
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PEICES OF EA¥ AED EEEINED BUG-AE, 


ioiih those of the two p'emom years. 



Tate’s Cubes, 
No, 1. 

Tate’s Cubes. 

No. 2. 

First Marks German 
Granulated f . o, b. 

Say’s Cubes 
f. 0. b. 

German & Austrian 
t Cubes f. 0 . b. 

Jan. 8.. 

1904. 

17/101 

1903, 

18/- 

1902. 

17/6 

1904. 

17/4^ 

1903. 

17/- 

1902. 

16/9 

1904. 

10/4* 

1903. 

9/31 

9/5* 

1902. 

8/5* 

1904. 

12/3 

1903. 

11/9 

1902. 

11/- 

1904. 

11/10* 

1903. 

11/3 

1902. 

10/4| 

15.. 

17/1 'Ji 

18/- 

18/3 

17/4i 

17/- 

17/6 

10/11 

9/314- 

8/6 

12/3 

11/9 

11/- 

11/9 

11/3 


22.. 

079 

18/- 

18/- 

17/3 

17/- 

17/6 

9/3| 

8/6 

12/3 

11/9 

11/- 

11/71 

11/3 

10/1* 

29.. 

17/9 

17/9 

18/- 

17/3 

16/9 

17/6 

10/- 

9/3 

8/8* 

12/3 

11/9 

ID- 

11/6 

11/3 

io/l* 

Feb. 5. . 

17/7i- 

17/9 

17/9 

17/- 

16/9 

17/3 

9/10-^- 

9/8 

CO CO CD 

12/3 

11/6 

11/- 

11/3 

11/1* 

10/11 

12.. 

17/7i 

17/9 

17/101 

17/6 

16/10* 

16/9 

17/- 

9/9 

9/4| 

12/3 

11/6 

11/- 

11/3 

11/- 

10/1* 

19.. 

17/71 

17/6 

16/10* 

16/10^ 

17/1* 

17/- 

10/- 

9/6 

12/3 

11/6 

11/- 

ll/4i- 

11/1| 

10/1* 

26.. 

17/9 

18/3 

17/6 

16/10* 

16/9 

lO/Of 


s/^ 

12/- 

11/6 

11/3 

ll/4i 

11/4* 

10/li 

^^fiU'ch 4 . , 

17/9 

18/3 

17/6 

16/10* 

17/3 

16/9 

I0/2:}- 

9/7* 

8/- 

12/- 

11/6 

11/3 

11/6 

11/6 

10/- 

11.. 

17/101 

18/3 

17/6 

16/10.^ 

17/3 

16/6 

10/3 

9/7* 

7/10* 

12/3 

11/6 

10/9 

11/6 

11/6 

10/- 

18.. 

18/- 

18/3 

17/6 

17/- 

17/3 

16/6 

10/3-1 

m 

7/ll| 

11/9 

11/6 

10/9 

11/6 

11/6 

9/10* 

25.. 

18/1| 

18/3 

17/6 

17/1* 

17/3 

16/6 

10/5.1 

9/6 

8/4* 

12/- 

11/6 

11/- 

11/9 

11/6 

10/~ 

April 1.. 

18/1/; 

18/3 

17/6 

17/1* 

17/3 

16/6 

10/6 

9/6 

8/2* 

12/- 

11/6 

10/6 

11/9 

11/6 

9/10* 

S.. 

18/3 

lS/3 

18/6 

17/3 

17/3 

17/- 

16/6 

10/5* 

9/61 

8/- 

12/3 

11/6 

10/6 

11/9 

11/6 

9/9 

15.. 

lS/3 

18/3 

17/6 

17/3 

17/3 

10/4* 

9/91 

7/91 

12/3 

11/6 

10/6 

11/9 

li/6 

9/B 

22. . 

lS/4i 

18/4/ 

17/- 

17/44 

17/3 

16/- 

10/6'f 

9/lOi 

7/7* 

12/3 

— 

10/6 

11/9 

11/6 

9/7-^- 

29.. 

18/7/- 

18/4i 

17/- 

17/7* 

17/3 

16/- 

10/9 

9/11* 

7/9 

12/6 

_ 

10/3 

12/1* 

11/6 

9/9 

May 6.. 

13/71 

18/41 

17/- 

17/7J 

17/3 

16/- 

10/91 

9/91 

7/9? 

12/6 

12/1* 

10/3 

12/1* 

11/6 

9/9 

13.. 

18/H4 

18/4^ 

17/- 

17/10* 

17/3 

16/- 

11/- 

9/91 

7/91 

13/3 

12/lf 

10/3 

12/4* 

um 

9/7| 

20. . 

19/1/ 

18/1-^ 

17/- 

18/li 

17/- 

16/~ 

11/4* 

9/91 

7/9 

13/6 

12/1-* 

10/3 

12/7.i 

n/4| 

11/4 

9/6 

27.. 

19/3 

18/- 

17/- 

18/3 

17/- 

16/- 

11/3 

9/9 

7/8* 

13/9 

12/-’ 

10/3 

12/9 

9/6 

June 3.. 

19/3 

18/- 

17/- 

18/3 

17/- 

16/- 

11/01 

9/7| 

7/7* 

13/9 

12/- 

10/3 

12/9 

11/4* 

9/4| 

10.. 

18/10/ 

18/- 

17/- 

17/10* 

17/10* 

17/- 

16/- 

11/- 

9/6 

7/9 

13/9 

12/- 

10/3 

12/9 

11/4* 

9/6 

17.. 

18/10/ 

18/- 

17/- 

17/- 

16/- 

11/1* 

9/4* 


13/6 

11/10* 

10/- 

12/9 

11/3 

9/4| 

9/4* 

24.. 

18/9 

17/10/ 

17/- 

17/9 

16/101 

16/- 

11/- 

9/3 

7/6 

13/6 

ll/i0| 

10/- 

12/71 

11/3 

July 1.. 

18/9 

18/9 

17/9 

17/- 

17/9 

16/9 

16/- 

11/2* 

9/3 

7/4* 

13/- 

11/10* 

10/- 

12/7* 

11/11 

9/4| 

8.. 

17/9 

17/- 

17/9 

18/- 

16/9 

16/- 

11/4* 

9/5* 

7/4-* 

13/- 

ll/KM: 

10/- 

12/10* 

11/2} 

9/4| 

15. . 

19/- 

17/9 

17/- 

16/9 

16/- 

U/6 

9/6t 

*7/4| 

13/3 

U/10| 

10/- 

13/- 

11 All 

9/3 

22.. 

19/3 

17/101 

18/1/ 

17/- 

18/3 

17/- 

16/- 

11 ^61 

9/6f 

7/6 

13/6 

11/10^ 

10/- 

13/li 

11/5.1 

9/3 

29.. 

19/6 

IV- 

18/7* 

17/3 

16/- 

11/91 

9/lOi 

7/J| 

13/6 

12/- 

10/- 

mi 

U/6 

9/3 

Aug. 5.. 

19/71 

18/4/ 

17/- 

18/10* 

17/9 

16/- 

12/1* 

10/0| 

10/l| 

10/3| 

10/4* 

7/51 

7/61 

13/9 

12/9 

10/- 

lyn 

11/101 

f/4^- 

12.. 

20/- 

18/4/ 

17/- 

19/3“ 

17/9 

16/- 

12/2* 

14/3 

12/9 

10/- 

14/- 

11/10* 


19.. 

20/- 

18/6“ 

17/- 

19/3 

18/- 

16/- 

12/3 

7/6| 

14/3 

13/3 

10/- 

14/1* 

12/3“ 

9/4* 

20.. 

20/- 

18/9 

17/- 

19/3 

18/- 

16/- 

12/4| 

7/61 

14/3 

13/3 

10/- 

14/li 

12/3 

9/3 

Sept. 2.. 

20/1/ 

18/9 

16/9 

19/** 

19/- 

15/9 

12/61 

12/61 

10/3f 

7/6 

14/3 

13/3 

10/- 

U/4| 

T 

4- 

9/3 

9.. 

20/4/ 

18/9 

16/6 

19/7* 

18/- 

15/6 

10/3 

7/6 

14/3 

13/3 

10/- 

14/4| 

T 

9/3 

16.. 

20/41 

18/9 

16/6 

19/7* 

18/1* 

18/1* 

15/6 

13/6 

10/3f 

7/7* 

14/3 

13/3 

10/- 

14/4| 

14/10* 

t 

4. 

9/3 

23.. 

20 /7i 

18/9 

16/6 

20/-“ 

15/6 

13/3 

10/2} 

7/9| 

14/9 

20/10* 

20/10* 

10/3 

T 

Norn. 

30.. 

20/101 

18/9 

17/- 

20/3 

18/1* 

16/- 

13/31 

lO/lf 

8/3| 

15/- 

10/9 

15/- 

T 

4. 

_ 

Oct. 7.. 

20/10^ 

18/9 

17/- 

2D/3 

18/- 

16/-^ 

12/10-5 

10/1* 

8/2* 

8/3f 

15/- 

20/10* 

20/10* 

10/9 

1.5/- 

12/3 

__ 

14.. 

20/10/ 

18/9 

17/- 

20/3 

18/- 

16/-: 

12/9 

10/li 

15/-^ 

10/7-1 

15/1* 

mi 

1 0/3 

21.. 

2I/-“ 

18/6 

17/3 

20/4* 

17/10* 

16/6 

12/10.* 

10/2* 

10/2* 

«/8|- 

15/- 

20/lOi 

11/- 

15/1 1 

mi 

10/B 

2S., 

21/- 

18/3 

17/3 

20/4* 

17/9“ 

16/6 1 

X3/-“ 

8/6| 

15/- 

20/10| 

11/- 

15/1§ 

12/3 

10/6 

Nov. 4.. 

22/11 

18/.3 

17/3 

21/7* 

17/9 

16/fi 

14/4* 

lO/Oj 

10/1* 

sm 

16/3 

20/10* 

11/- 

16/6 

12/1* 

10/6 

11.. 

23/6 

18/3 

17/3 

22/9 

17/9 

16/6 

15/0| 

8/8j- 

9/0:1 

17/3 

20/101 

20/10* 

11/- 

16/101 

12/1* 

10/6 

38.. 

23/lid 

18/3 

17/9 

23/1* 

23/1-1 

17/9 

lH/9 

15/6 


18/- 

11/6 

17/10'| 

ii/i0| 

10/10* 

25.. 

23/10/ 

18/3 

18/- 1 

17/9 

17/-: 

15/6 

9/2* 

18/- 

20/10i 

11/9 

17/101 

11/9 

ll/~ 

Dec. 2.. 

23/1 Oi 

lS/3 

18/1 

23/1* 

23/4| 

17/9 

ir/i^ 

15/6 

10/li 

9/7* 

18/- 

20/10|i 

11/9 

18/- 

ll/10-|ill/4* 

9.. 

24/l| 

18/3 

18/3“ 

17/9 

17/3 

15/111 

10/1* 

9/9| 

20/- 


12/- 

18/- 

11/9 

11/6 

16.. 

24/l| 

18/3 

18/3 

23/4| 

17/9 

17/3 

15/6 i 

10/3 

9/6 

20/- 

— 

12/- 

18/- 

11/9 

11/6 

23.. 

24/l| 

18/.3 

18/3 

23/4| 

'23/4 

17/9 

17/3 

15/911 

10/4*i 

9/6 

19/- 

— 

12/- 

18/- 

11/10* 

11/10* 

11/6 

30.. 

24/1/ 

17/10/ 

18/3 

17/41 

17/3 

16/- 

10/6“ 

9/4* 

19/- 


1 12/- 

IS/- 

11/3 


* 7/3|- ou July 18. t Basis average Hansa FKL 5’MS. t Not quoted. 

H. H. Hakcock & Co*, 39, Mincing Lane, London, E.C. 



102 


I.MPOETS AND EXPOETS OP SUGAR (UNITED KINGDOM) 
To EXi> OP Decemuek, 1903 and 1904. 

IMPORTS. 


liwv SoOAKS. 

Quantities. | 

Values. 

Holland ........ 

Belgium ; 

France 

Anstria-Hnngary 

PnilippiBe Islands ...... . . ! 

Cuba . . . . i 

Pern .... . * > 

Brazil . . . . ' 

Argentine Republic .... . . . . i 

iilaiiritms ...... 1 

British East Indies . i 

Br. W. Indies, Giiianaj &c- 1 
Other Countries 1 

i 

Cwts. 1 

5,783,869 ' 
208,264 ' 
684,737 ' 
544,492 : 
1,688,495 ! 
544,421 ! 
70,646 j 
448,682 
384,937 
78,761 
418,386 
305,164 
286,160 
675,454 
526,211 

1 

Cwts. I 

6,293,113 
749,614 ; 
1,012,521 ' 
486,573 1 
738,183 1 
1,877,510 
86,963 

1,019,267 i 
84,301 I 

; ^ f 

i 52*4,280 i 

1 211,417 i 

; 1,043,902 i 

1 548,699 j 

1903. 

£ 

2,454,020 

80,646 

283,220 

237,937 

709,708 

262,171 

25,285 

215,647 

156,824 

31,274 

184,711 

109,396 

106,409 

404,219 

233,322 

1904. 

£ 

3,111,413 

415,273 

569,448 

254,714 

344,676 

917,478 

31,165 

; 508,518 

, 32,295 

IQSVSSS 

86,841 

711,608 

286,044 

Total Raw Sugars 1 

12,648,679 

14,676,348 

‘ 5,494,789 

7,458,311 

Refined Sugars. i 

Germany ' 

Holland 

Belgium . . j 

! France i 

i Other Countries 

14,391,722 

2,027,357 

142,097 

911,309 

936,235 

11,085,230 ^ 
3,168,186 : 

541,731 ; 
2,636,433 j 
j 186,514 i 

j 7.596,975 
: 1,301,587 

1 83,379 

519,003 
465,707 

6,805,446 

2,001,603 

332,039 

1,554,879 

100,922 

Total Refined Sugars . . ^ 
Molasses .... 

18,588,720 

1,630,529 

ilT, 618,094 ' 
I 1 ,945,045 

[ 9,906,651 

1 301,847 

10,794,889 

362,958 

; Total Imports '32,867,928 

|34, 239,487 

|l5,763,2S7 

i 

18,616,158 

1 

1 

EXPORTS. 



' British Refined Sugars. ; 

Cwts. 

' Cwts. 

1 £ 

i ^ 

i Sweden and Norway ...... 

1 33,032 

I 34,406 

i 16,826 

19,496 

i Denmark 

i 99,389 

' 112,058 

1 54,145 

j 60,268 

■ Holland 

i 70,222 

70,519 

37,421 

j 41,671 

! Belgium 

i 11,460 

: 11,297 

i 5,885 

1 6,390 

! Portugal, Azores, &c. ...... 

i 10,257 

i 18,480 

1 5,857 

! 10,481 

; Italy 

' 8,462 

4,311 

1 3,946 

1 2,174 

1 Other Countries 

1 796,372 

! 337,997 

1 490,658 

1 227,418 

i 

i F oreign & Colonial Sugars. 

1 1,029,194 

i 589,068 

614,738 

367,898 

! Refined and Candy 

43,365 

i 23,805 

27.268 

16,945 

' Unrefined 

59,111 

j 100,879 

31,437 

57,052 

; Molasses .... 

2,638 

j 2,625 

1,207 

1,311 

i Total Exports 

i — 

1,134,308 

i 716,377 

674,650 

443,206 
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UISriTED STATES. 


f Willett Gray, S^c.J 



(Tons o£ 2,240 lbs.) 

1905. 

Tons. 

1904. 

Tons. 

Total Eeceipts, Jan. 1st to Jan. lOtli . . 

64,565 . 

81,908 

Eeceipts of Eeiined ,, ,, ,, 

100 . 

.... 

Deliveries ,, ,, ,, 

Consumption (4 Ports, Exports deducted) 

64,565 . 

82,784 

since 1st January 

64,900 , 

65,700 

Importers’ Stocks (4 Ports) Jan. ISth . . 


11,285 

Total Stocks, Jan. 25tli 

84,000 . 

78,327 

Stocks in Cuba, Jan. 25tli 

75,000 . 

101,541 


1904. 

1903. 

Total Consumption for twelve months . . 2 

,727,162 . 

2,549,643 

CUBA. 



Statement oe Exports and Stocks of 

Sugar, 1903 and 1904. 


1903. 

1904. 

(Tons of 2,240Ibs.) 

Tons. 

Tons. 

Exports 

879,200 

. 1,090,061 

Stocks . . . . 

122,638 

682 


1,001,838 

. 1,090,743 

Local Consumption (twelve months) . . 

39,570 

44,320 


1,041,408 

, 1,135,063 

Stock on 1st January (old crop) 

42,530 

94,835 

Receipts at Porte up to November 30th . . 

998,878 

. 1,040,228 

Savana^ 30th jSfovemher, 1904- 

J. G-uma, — F 

. Mejer. 


UNITED KINUDOM. 

Statement of Imports, Exports, and Consomptiok for T'syelye Months 
ENDING December 31st. 

Imports. Exports (Foreign). 

1902 . 1903 . 1904. 1902. 1903. 1904. 

Tons. Tons. Tons. Tons. Tons. Tons. 

918,271 .. 929,436 .. 880,905 2,212 .. 2,168 .. 1,190 

661,074 .. 632,434 .. 733,817 4,567 .. 2,955 .. 5,044 

69,080 .. 81,526 97,252 98 .. 132 .. 131 

Total . 1,648,425 .,1,643,396 ..1,711,974 6,877 .. 5,255 .. 6,365 


Home Consumption. 

1902. 1903. 1904. 

Tons. Tons. Tons. 

908,229 .. 878,251 .. 874,839 

— .. 87,152 .. 529,804 

627,588 .. 418,519 .. 119,356 

67,165 .. 79,186 .. 90,447 

— .. 13,747 .. 60,778 

602,982 . , 1 ,476,855 . . 1 ,675,184 

85,800 .. 51,459 .. 29,453 

Total Home Consnmiition of Sugar 1,567,182 ..1,425,396 ..1,645,731 


Kelined 

Eefined (in Bond) in the United Kingdom 

Raw 

Molasses 

Molasses, manufactured (in Bond) in TJ.K 

Total 1, 

Less Exports of British Refined 


Sugar. 

Re lined 

Raw 

Molasses 



104 


Stocks of Sugar ik Europe at umvek dates, Jae", 1st to 25th, 

COMPARED WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


G'i*6ati 

Britain. 

Germany j 
incloding 
Hamburg, j 

France. 

Austria. 1 

j 

Holland and 
Belgium. 

! Total 
j 190d. 

130 

i 

1086 I 

■ 

673 

577 

i 

! 181 

2647 • 

Totals 

1904. 

. . , . 3563 

190?.. 

3329 .. 

1902. 

3489 . , 

1901. 

2822 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending Yoyember 30th. in thousands op tons. 

(LieliCs Circular,) 


Great 

Britain. 

... 

ixermany. 

■ 

France.' | Austria. 

i 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total.. 

1901-2. 

i 

1777 

: 1 

1 1085 j 

681 477 

i 1 

1 1 

I 191 

4210 

372-3 1 

3655 


Estimated Crop op’ Beetroot Sugar on the Continent of Europe 
FOE THE current CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 


(Froiu Zicht^s Monihhj Giretdar,) 

1904-1905. 1903-1904. 1902-1903. 1901-1902. 

Tons. Tons. Tons. ' Tons, 

CemiaiiT ...... 1,590,000 ..1,927,681 ..1,762,461 ..2,304,923, 

A-Ustriii .... ' 905,000 . . 1,167,959 . , 1,057,692 . . 1,301,549 

iiTaHce 620,000 . . 804,308 . . 833,210 . . 1,123,533 

BEssia ........ 940,000 .. 940,000 ..1,256,311 ..1,098,983 

Belgium ....... 170,000 . . 203,446 . . 224,090 . . 334,960 

Holland ... 135,000 .. 123,551 .. 102,411 .. 203,172 


Otter Countries , 335,000 .. 431,116.. 325,082.. 393^236 


4,685,000 5,864,938 5,561,25Y 6,760,356 
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NOTES AND COMMENTS. 


Tie Sugar Users’ Journal. 

A new monthly publication, called The Sugar Users^ Journal^ has 
recently been started. Its object is apparently, as its name implies, 
to further the interests of those trades which use sugar as a raw 
material. We fear, therefoi*e, that it will bode no good for the sugar 
industry in general. If its aggressive policy is confined to securing 
the repeal of the sugar tax, we shall have nothing to say. The tax is 
pux’ely a revenue one and it is for the revenue authorities to decide 
whether to retain it or not. But if the Sugar Users' Journal goes 
further and aims at the destruction of the Brussels Convention and a 
return to the old days of artificially cheap prices in sugar, then it will 
behove ail those interested in the welfare of the sugar industry and 
sugar consumers as a whole to oppose such a policy. 

The sugar users, by which we take it are meant the confectioners 
and mineral water manufacturers, have certainly fallen on less 
profitable times; but they are suffering fi*om the effects of free irade^ 
the fetish of the very party they most consistently support. Whereas 
hitherto the confectioners have enjoyed a monopoly of the European 
confectionery business, they are now face to face with a new and 
growing conipetition on the part of their Continental confreres, who, 
freed at last from the trammels of excessive sugar taxation, have not 
been slow to make an attempt to capture a portion at least of the 


9 
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confection eiy trade of tlieir own country. But this is only free trade! 

else would these British sugar users have? FrotecUon 
apparently : oiiB^ they think that by any other name it would smell 
sweeter, hence they woiihl rather have the old status quo back agaiiij 
than suggest a protective duty be placed on foreign confections 
coming into this country. The former plan can hy some dexterous 
juggling be labelled free trade ; the latter bears the ‘mark of the beast/ 
it would be pure undiluted protection ; so say these disciples of Cobden 
and Cox. It would be better in the long run for these sugar users if 
they would dehiiitely accept Mr. Chamberlain's j^olicy: no tax on 
sugar but a tax on imported manufactures, amongst which we suppose 
would be included confectionery and jams. They have, however, 
committed themselves to the policy of the Badical Party, and their last 
state will, we feai‘, be worse than the first. Cheap confectionery will 
soon be dumped here from abroad, and the foreign markets, at present 
open to the British product, will be ultimately closed by suitable 
tariffs. But why grumble ? This will be merely free trade, such as 
this country enjoys at the present day in most of its manufacturing 
industries ! 

As to the mineral water manufacturers, we would just point out 
that the Winter is a very convenient time for grumbling over bad 
trade and the discharging of workmen. For it is obvious that during 
the colder half of the year the demand for mineral waters, especially 
the kinds which rec[uire sugar in plenty, drops to an enormous extent. 
Since a wet or a dry summer makes a ruinous difference to the trade 
it- is not difficult to imagine what the difference between the summer 
and the winter output is. But the sugar tax and the sugar Convention 
have to be fought tooth and nail, so it comes to pass that an annual 
loss, which in ordinary years is borne as a matter of course, is this time 
exaggerated to excessive proportions for political exigencies. 


The Revival in Cane Sugar. 

It is pleasant to turn from an industry which has been clearly 
bolstered up by protection (disguised no doubt) to another which has 
always asked for no more than a fair field and no favours. We refer 
to the manufacture of cane sugar machineiy. We hear on all hands 
that the films engaged in this trade are full up with orders from all 
parts of the world. The stagnation caused by the bounties is gone, 
and in every cane growing counti-y a new impetus has been given to 
re-starting the industry on a larger and more up-to-date scale. It is 
significant that the effect of the Brussels Convention on the cane 
sugar industry has been shown no more prominently in the West 
Indies than in the other cane-producing areas ,• in fact, we think the 
latter, if we are to judge by their energetic movements, recognise 
more readily the value of the new order of things. At any rate, we 
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are assured of oae tking : unless a series of adverse weather conditions 
ruins successive crops, by the time the Brussels Convention comes up 
for renewal the available cane sugar supplies of the world will be so 
vast that no British Government will care to encourage a return to 
the old bounty system where beet sugar ruled the world’s markets. 
Neither do we think any of the continental States will desire to do so; 
they will see that cheap consumption for the nation as a whole is 
a sounder policy than a subsidized industry run for the benefit of a 
few hundred “ sugar barons.” 


Further Findings of the Brussels Commission. 

The Official Eeport on the Brussels Commission which met last 
October Avas recently published. It shows that the wvjrk of the 
Commission was confined to an examination of the question of 
sugared products, and to the fixation of countervailing duties on sugar 
imported from certain countries. 

With regard to Hugartd products, the British Cooimissioners desired 
that ‘ ‘ the maximum limit of surtax on sugared products containing 
more than 50^^ in weight of sugar should be 6fr. per lOOkg.” How- 
ever, the Commission did not see their way to adopt this proposal, as 
far as the ‘‘50 was concerned. 

The Commission next proceeded to arrange for countervailing duties 
on sugar coming from Bolivia, Brazil, Greece, Guatemala, Hayti, 
Honduras, Nicaragua, Paraguay, Philippine Islands, Portugal, and 
certain Portuguese Possessions. 

The British Government, on hearing of this, saw fit to lodge a 
protest against all the duties fixed save those for Brazil. It suggested 
an immediate reassembly of the Commission to further discuss the 
matter, or failing that, a postponement till April next of a fresh 
^ discussion. After some diplomatic correspondence, the Governments 
parties to the Goininission agreed to the matter being deferred till 
» April next when the Commission will re-assemble. 


Modern Sugar Machinery. 

Owing to unforeseen delay in the delivery of some electro blocks we 
are unable to include in this number the continuation of our review 
of modern sugar machinery. We hope, however, in our next number 
to continue the series, and to illustrate in line and perspective some of 
the types described. 


Errata , — In our February issue on page 55, line 9 from bottom, 
“ Beyer” should have been ‘‘Meyer.” 
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SIE EDWAED CLAEKE, K.C., ON SUGAR BOUNTIES 
AND THE CONYENTIONA 


This appears to ns the most masterly exposition of the subject 
that has yet appeared, and one well worth the careful attention of 
ail who prefer truth to fiction, and who desire that the people of this 
coiintr}' should know the truth and be able to contradict, in view of 
the approach of a General Election, as Sir Edward Clarke puts it, 
‘‘ the ignorant and unscrupulous attacks which have been made upon 
the Government.” 

In glancing at the attempts to deal with and procure the abolition 
of these bounties during the last forty years, Sir Edward Clarke 
begins by quoting “the precise words of prominent men on either 
side of political opinion,” in proof of his statement that “ all political 
economists and leaders of both our political parties have agreed that 
bounties are extremely mischievous to trade, and that wherever they 
have been unwisely introduced they ought at the earliest possible 
moment to be got rid of.” He quotes the well-known words from 
Gobden, who cared not whether a commodity became dearer or 
cheaper with free trade, provided that the people had it at its natural 
price; and from Mr. Gladstone, who repudiated any cheapness 
produced by the concealed subsidies of a foreign State, with the effect 
of crippling and destroying capitalists and workmen engaged in a 
lawful branch of British Trade; and who, on another occasion, 
condemned any artificial advantage given in our markets to the 
products of foreign labour, the principle to be observed being equality. 
He did not think that any benefit founded on inequality and injustice 
could bring good even to the consumer. The late Lord Farrer is 
quoted as ui'ging that we must not, because bounties might make 
sugar a little cheaper in this country, say that they ought to be 
continued. But Sir Edward Clarke forgot that Lord Parrer some- 
times contradicted himself, and that on another occasion, in 1898, he 
said : “ The best line to take is to say plainly and strongly that these 
bounties give England cheap sugar, and that we should do nothing 
by legislation to prevent cheap sugar from coming to this country,” 
He evidently was unaware that bounties, by discouraging the natural 
production of sugar, had driven prices up in 1885 to 17s., in 1887 to 
15s. 6d., ill 1889 to 28s. 3d., and in 1893 to 19s. ; and that the average 
price of the 15 years ending 1S9S, when he uttered those wnrds, wns 
12s. 6d., a price considerably above the present cost of production. 

Sir Edward Clarke then passed on to the report of the Select 
Gomniittee of the House of Commons, in 1879, and to the commence- 
ment, in 1881, of the impatience of the working men of this country 

*An Address delivered afc the Constitutional Club, February 1st, 1905. .Stevens 
and Haynes, Law Publishers, Bell Yard, Temple Bar. Price Sixpence. 
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at the failure of the Goyernment to take elective action; and the 
persistent refusal of the Liberal Government “to take, or even to 
consider, any practical step to remedy the evils of which our people 
at home and in the colonies were complaining.” Sir Thomas Earrer 
was master of the situation and persisted in disregarding the views of 
Cobden and Gladstone as quoted above. “A deputation of sugar 
refiners, who went to !Mr. Mundella, the President of the Board of 
Trade, on March SOth, 1886, and found him flanked by Sir Thomas 
Earrer and Mr. Robert Giflen, received no comfort.” 

Then came the change of Government, and an International 
Conference was invited to meet in London. The hands of the 
Government were greatly strengthened at this time by the action of 
the Trade Unions who demanded the abolition of the sugar bounties. 
A deputation, representing the Trade Unions of London, Liverpool, 
Glasgow, Manchester, Leeds, Birmingham, Cardiff, Bristol, Swansea, 
Newcastle, Bolton, Accrington, Salford, Sheffield, Durham, Burslem, 
Leicester, Barrow-in-Eurness, Hyde, Derbyshire, Ipswich, Notting- 
ham, Warrington, South Shields, Carnarvon and Dundee, was 
introduced to Lord Salisbury on July 22nd, 1887, by Mr. Thomas 
Burt, the Radical Member for Morpeth, who was accompanied by the 
most conspicuous representatives of the Radical Labour Party. They 
represented to the Eoreign Secretary that the unnatural and artificial 
state of things created by the bounties was injuring not only the 
sugar industries but many others dependent upon them. At the very 
outset of his reply Lord Salisbury said : “I need not say that this is 
a subject which I have always felt to he of the deepest moment, 
raising issues of great importance and perhaps introducing us to other 
very wide controversies which are likely to be raised in this country.” 
He felt that nothing that had been said that day with respect to the 
injustice of these bounties upon the British working man had been 
said too strongly. He thought it quite natural that great indignation 
should exist at seeing our eagerness in the principles of Eree Trade as 
it were turned against ourselves ; and that, by what has been fairly 
described as an illegitimate conspiracy, we are driven out of the 
industry of our own markets. These were significant words then, 
and they are still more significant now, when economic fallacies are 
rampant and British industries are threatened on all sides by Cartel 
Bounties. Lord Salisbury clenched the argument thus : “Now what 
I want you to consider is this, that you are dealing with an 
adversary who is doing you wrong. If a man hits you, you have two 
ways of dealing with him. You may expostulate with him, and 
point out to him the extreme impudence and wickedness to himself of 
hitting you as he is doing ; or, if you think that that mode of action 
is not likely to lead to a satisfactory and a sufficient result, you may 
act to him as he is acting to you. That is the whole philosophy of 
this question. I want yon, as someone has said, to clear your minds 
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of cant, and distinctly to understand wliat the issue is. I have no 
doubt that when the public opinion of England, and especially of the 
working class of England,, has made uj) its mind on this matter, we 
shall act with dignity and we shall act with effect.” 

This good advice is even more valuable now than it was then. It 
is marvellous that it should have been successfully opposed then in 
the name of ‘‘Free Trade”; will the same fallacy be equally 
successful now ? 

On the 30th ISiOvember, 1887, the London Trades’ Council put 
forward specific proposals, namely, that under the Convention to be 
formed England should undertake that the contracting countries 
should not he placed thereby at any disadvantage in British markets 
as compared with countries refusing to join the Convention. On the 
22iid Mai’ch, ISSS, a meeting of Trade Union delegates, representing 
500,000 working-men, passed resolutions calling on the Ministry to 
free British markets from the injurious operation of the bounty 
system. On July 27th, resolutions in favour of prohibiting the 
importation of bounty-fed sugar were passed by more than fifty 
Trade Unions, and by the Amalgamated Association of Operative 
Cotton Spinners and the Birmingham Trades’ Council. This was 
only repeating what the House of Commons Committee of 1879-80 
had established, namely, that countervailing duties would only have 
the effect of restoring the natural course of trade, while the bounties, 
so long as they continued, would be received by our Government and 
applied in relief of taxation. 

Thus Radical working-men turned to a Conservative Government 
for the defence of the injured and threatened industries of the 
country by the just and simple means which the Liberal leaders, — 
the hide-bound pedants of a spurious Gobdenism, — had sighed over 
for years but would make no serioiis attempt to apphn” 

Sir Edward Clarke then goes on to describe tbe further increase of 
the bounties from 1892 to 1897, and the still greater increase from 
1897 to recent times. As to the alleged benefit to the confectioners 
from artificial cheapness, he quotes the letters from Messrs. Batger & 
Co. and Messrs. James Xeiller & Son in 1889, in which they declare 
that if bounties were abolished they “ would he provided with a larger, 
a better, a cheaper, and a more reliable supply of sugar,” and that 
they “ would not be again liable to any such sudden and immense rise 
as that which was then paralysing the confectionery and allied trades.” 
That wms an exact counterpart of what has now happened, a rise 
caused by our dependence on the beetroot crop for our supply of 
sugar, and resulting in our suffering whenever that crop from climatic 
causes was deficient. 

After a reference to the countervailing duties levied in the United 
States and India Sir Edward Clarke lays stress on the strong support 
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to tlie G-ovei'nment derived from the resohition of the Congress of the 
Chambers of Commerce of the Empire in 1900. 

This, he says very traly, “ put an end to hesitation. Parliament, 
Commerce, and Labour had all spoken, and with this national support 
ministers accepted at the Conference of 1901-2 the provision for a penal 
duty or prohibition/’ 

The Address concludes with a brief review of the terms of the Con- 
vention, and a complete and detailed refutation of the absolutely 
unfounded cry that the recent rise in sugar has been caused by the 
abolition of bounties. “The shortness of supply of more than a 
million tons in the beet xoroduction [owing to the drought] sent the 
price up to nearly £10 a ton higher than it was at the signing of the 
Convention. It is only ignorance or dishonesty which attributes a 
rise of £10 to the removal of bounties which never exceeded £1 10s. 
and were on the average much less than that.” 

“ Liberal politicians know all this, but they cannot resist the tempta- 
tion of a new cry.” 

This Address should he in the hands of everyone who desires to 
defend a sound free trade measure and to refute the “ignorance or 
dishonest}^ of those who raise party cries on the basis of purely 
fictitious assertions.” 

For those who insist that foreign producers should no longer be 
protected in British markets it will form a useful handbook for future 
use. 


THE PPJCE OF SUGAR. 

We gave last month the monthly average prices of sugar for the 
first year of the Convention. 

Among the wild misstatements that find their origin among ignorant 
pamphleteers and are immediately repeated by leading Statesmen as 
well ascertained facts, there is one which has been greedily swallowed. 
The Convention, they say, has made sugar dearer here and cheaper in 
German}^ We are now enabled, by the publication of the figures by 
the statistical bureau of the German Empire, to give the exact figures 
of the monthly prices of sugar in Germany from 1st September, 1903, 
to 31st August, 1904. 

The figures are given in marks per 50 kilogrammes. A mark is a 
shilling, and 50 kilogrammes are rather more than 110 lbs. The 
quotations are in the Magdeburg market. The figures we gave last 
month are shillings per 112 lbs., and the quotations include carriage 
to Hamburg and f.o.b. expenses. 

With these reservations the comparison may he regarded as coming 
out accurately, and showing that sugar is no cheaper in Germany 
than it is here; and that, therefore, the Convention has made no 
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difference as between the two countries. The German duty is of 
course much higher than ours, but we are merely dealing A¥ith the 
price of sugar. 

The German quotations give a range of price for each month, 
whereas our table gives the single average for the month, made up 
from the daily quotations. 


“'Average monthly prices of first products, basis S8| yield (without 
duty), at Magdeburg, in marks per 50 kilogrammes : ” 


September, 1903 . . 

8*80 to 9*15 

March, 1904 . 

8*00 to 

8*47 

October ,, 

8*20 to 8*15 

April ,, 

8*70 to 

8*75 

November ,, 

8*05 to 8*25 

May ,, 

8*65 to 

9*45 

December ,, 

8*10 to 8*50 

J une , , 

9*00 to 

9*10 

January, 1904 . . 

7*75 to 8*30 

July „ .. 

9*00 to 

9*65 

February ,, 

7*70 to 8*05 

August ,, 

10*50 to 10*60 


THE SPECIALIST THE-JACK-OF-ALL-TRADES. 


Economic production being the result of division and specialisation 
of labour, the existing demand for the all-round man in certain 
quarters of the cane industry suggests the following remarks. 

No one denies that sugar production is an industry covering a wide 
range of technical knowledge which may he said to fall within the 
scope of the agriculturist, the engineer, the sugar boiler and the 
chemist. The question then arises— Does this technical knowledge 
call for the co-operation of specialists in the several branches of the 
industry, or can one individual master all the knowledge required ? 
A satisfactory answer involves two other questions— Has technical 
knowledge and experience any limits ? and— Is the jack-of-all-trades 
the truly practical man ? We will attempt to settle these questions 
first. 

The engineer and sugar boiler may be selected as representing two 
essential units of skilled labour. If we trace the career of the former, 
we find that many years were devoted to learning the elements of his 
profession in the workshop and drawing office. With a general 
knowledge of machinery at his finger-tips, he eventually found his 
way to the land of the sugar cane, where he has since applied his 
more general knowledge to sugar machinery in particular. By thus 
specialising, he has not become a less practical engineer; on the 
contiary, the value of his services to the sugar industry increases with 
every additional year’s experience. He has taken an interest in all 
branches of the industry and picked up useful infoimation from his 
fellow-workers, but his own department offers abundant scope for his 
powers. If he has a complaint, it is that routine duties leave him 
little or no opportunity for learning by experiment much that might 
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be of material yaliie to bis employers. Defects in macbiiieiy, wMcb 
were invisible to tbe designers, become obvious to him under the 
wear and tear of practical work, and had he but sufficient leisure to 
work out his own ideas, the value of his services might be indefinitely 
increased. 

The pan boiler, also, has served a long apprenticeship, and has 
probably wielded the proof-stick from his youth. Yet, no matter how 
long his experience, he can never be certain of obtaining the result 
he desires, and frequently falls far short of it. But his difficulties 
are numerous ; the syrup he boils is constantly varying in composi- 
tion, and he may be called upon to produce crystals of a particular 
size and colour to suit different markets. Moreover, each vacuum 
pan possesses some individuality, and requires to be known and 
coaxed in a more or less special manner. Skill in handling the 
proof-stick and valves form but the xYB.C. of his craft; the crucial 
difficulty arrives when the almost microscopic crystals make their 
first appearance, and it has to he quickly decided wffiether sufficient 
grain has been formed to yield a properly crystallised masse-cuite 
after the grain has fully developed. It is here that trained powers of 
observation and judgment come into play, which can only be acquired 
by long practical experience. Withont being a jack-of-all-trades, 
the competent man should possess sufficient chemical knowledge to 
fully understand the nature of the materials he treats and the 
scientific principles upon which methods of clarifying the juice are 
based. An elementary knowledge of p)hysics and some skill as a 
mechanic should also form part of his training. But how many can 
lay claim to anything more than a rule-of-thumb knowledge of sugar 
making ? 

The efficiency of the engineer and pan boiler may, alike, be fairly 
measured in terms of training and experience, these two factors 
determining the market value of their services. We thus see the 
fallacy of supposing that the “practical” engineer is one who can not 
only erect a factory, but also teach the natives how to make sugar. 
Assuming that, under exceptional circumstances, the cart can he put 
before the horse, it remains to be shown that the same individual is 
equally competent for the two purposes mentioned. Obviously, his 
experience in the technical details of sugar manufacture will repre- 
sent so many years to be deducted from his experience as an engineer, 
or vice versa ; and his actual experience either as an engineer or as a 
sugar maker will be approximately one-half of that of the men who 
have made these subjects their life-long study. 

The jack-of-all-trades is proverbially master of none, but even the 
specialist can only claim a very partial knowledge or experience of his 
profession. But, whilst the, latter can be most effectively employed 
.with the ideas and tools with which he is most familiar, it by no 
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means follows tliat lie is a better engineer, sugar boiler, cbemist, &c., 
for knowing notMng about the crafts which may be associated with 
Ms own. But between a general knowledge such as can be acquired 
by rubbing shoulders with other workers and the practical knowledge 
of the expert, there is a wide gulf fixed represented by the work of a 
lifetime. Even the modern chemical engineer, or engineering- 
chemist, forms no exception to the rule that a man cannot attempt to 
master more than a very limited range of knowledge. The chemical 
engineer has merely confined his study to those industrial manufactur- 
ing operations, where the construction of machinery and appliances 
has to be adapted for treating certain chemical products. His 
training is therefore even more specialised than that of either the 
chemist or engineer considered as such. 

Considerable misunderstanding still exists as to the role of the 
chemist in the cane-sugar industry. The sugar producer is rarely a 
scientific man, and is therefore generally at a loss how to utilise the 
chemist, nor will he allow the latter to select his own sphere of 
utility. Thus he frequently cheats himself by paying the salary of a 
chemist for work which could he done equally well by a non-scieiitific 
man earning lower wages. The behef that a chemist must necessarily 
he able to boil a pan, or do anything else, on strictly scientific 
principles is a delusion. It is only by the united labours of the 
chemist in his laboratory and of the operator in the factory that the 
work of the latter can claim to be conducted on scientific lines. 

We are yet far from having reached the limits of technical know- 
ledge and efficiency in any one branch of sugar production, or of 
any other industry. The text book of to-day becomes out of date in 
a few years, and it is as much as the specialist can do to keep abreast 
of recent progress in his own department. But he should not rest 
content with up-to-date methods whilst his own brain may be capable 
of evolving something better, and it is to the originality of the 
specialist that the industry must look for future progress. 

Turning to our second question regarding the economic value of 
the ali-rouiicl man, we meet with the argument that whereas it may 
be desirable to maintain a staff of specialists in a large factoiy, the 
salaries of such a staff would swallow up all the profits of a small 
one. But this is merely to admit that the small factor}^ is an 
economic failure, which must be remedied by amalgamating several 
neighbouring factories under one expert staff or, better still, by 
abolishing the small factory entirely. Clearly, the same necessity for 
economic working exists whatever be the sme and output of a factory, 
and it frequently happens that the delapidated condition of the 
machinery in a small factory will give an engineer much more work 
than the modern plant of a large central usine. If it is false economy 
to engage one engineer where three are really required, what sort of 
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economy i^ould that be which, expects him to do the work of the 
engineer, the pan boiler, and the chemist ? 

But the demand for the all-round man must surely have a more 
rational explanation. Although inferior as a worker, his varied 
experience may be of value to the controller of labour. The manager 
of an estate may be an agi*iculturist or merely a business roan, but if 
he is to be the captain of his ship he must know a good deal about 
the work going forward. In his case, a little knowledge need not be 
a dangerous thing if estimated at its true worth, and he should be 
able to enter into the problems of the expert even though incompetent 
to assist him, or to suggest experiments which, in competent hands, 
might leacl to material progress. In this respect, he may he likened 
to the general medical practitioner who, when in doubt, calls in the 
specialist. Differences of opinion may, and frequently do, occur 
but if mutual co-operation is thus hindered the fault may always be 
traced to individuals, and is therefore easily remedied. 

Since the rise and development of the beet industrj^ sugar pro- 
duction has become a combination of industries, in which expert 
knowledge is an essential condition of progress. lATiere this is not 
recognised the cane industry will continue to struggle along at a dis- 
advantage. The attempt to combine administrative and financial 
abilities with technical expert knowledge in a single biain is as hope- 
less a task as that of finding the ideal “marine” who will take a man- 
of-war into action single-handed. 

But, although the demand in question may mean a lack of compet- 
ent men to control the industry, it must be remembered that the Jack- 
of-all-trades is essentially a worker and rarely lays claim to those quali- 
fications which make a competent controller of labour. He belongs 
to the past, and if he still survives in the cane industry it is only 
under conditions where economic production ivS impossible. 

One other aspect of this question may he briefly referred to. What 
inducement does the cane industry offer the specialist to abandon his 
craft for that of the manager of an estate ? The professional man 
would hardly devote the best part of his lifetime to his craft if he did 
not expect to make his living by it, and if this is not possible in certain 
quarters he will naturally carry his stock-in-trade to other inaikets. 


The American Eeciprocity Treaty with Cuba does not seem to be 
answering expectations. During 1903 only 80^^ of Cuba’s imports 
came from the United States. Apart from this, Cuban sugar has been 
sold at about three-tenths of a cent per lb. below the parity of 
European Markets, owing to the fact that they have only one market 
for their sugar, the United States, and it has not been able to take up 
all the available sugar till Just now. 
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MAUEITIUS. 

A Plea fou Social Eeform. 

The foreig'n bounties on beet sugar having now ceased, there is once 
more a free field for the best and richest of saccharine plants— the 
sugar cane; and the tropical possessions of the British Empire have in 
consequence a very fair chance of recovering their former prosperity. 
Whether the loss of their trade was due solely to the foreign bounties 
or to other contributory causes, such as the extravagance of former 
planters who left encumbered estates to their successors, the neglect 
to improve the cultivation and manufacture, or labour difficulties, need 
not now be discussed. Such loss is common to all the British tropical 
colonies, to only one of which, viz., to Mauritius, it is sought on this 
occasion to draw the attention of the readers of The International 
Sngar Joitrnal, 

A detailed description of the climate and topography of the island 
will be found in any good cyclopoadia, but the chief points germane 
to the present subject are its liability to cyclones and its exposure to 
winds from the southern ocean, which although involving a heavy rain- 
fall, varying from 12{) to 60 inches, cause the mean temperature to be 
lower than that of the West Indian colonies in corresponding latitudes 
and therefore to retard the growth of the cane — the twelve or fifteen 
months required in the West Indies to bring the plants to maturity 
being prolonged to eighteen months, and in some cases to twenty-four 
months. The island presents the appearance of a high undulating 
table-land, diversified by rugged and abrupt peaks — the watershed 
running from N.E. to S.W. at an elevation of from 1500 to 1800 feet, 
broken by many streams of torrential character flowing through deep 
gorges. The soil is volcanic, and of considerable fertility ; but great 
improvement could be made by a proper system of land drainage, 
water storage, and the replanting in part at least of the forests which 
formerly covered a considerable portion of the higher ground. This 
would in combination with good sanitation do much to diminish the 
malarial fevers and dysentery which are unhappily very prevalent 
throughout the island. 

The chief impediment to the progress of the country is however to 
be found in the character — mental, moral, and physical — of the creole 
section of the population, which is of the more importance inasmuch 
as it holds the greater portion of the laud and nearly all the political 
power. The creoles, or native-born inhabitants of Trench descent, 
are derived from the Trench colonists who settled in the island early 
in the 18th century, cultivating the soil by slave labour (imported from 
Madagascar and the Mozambique coast, and recruited by importation) 
until the abolition of the slave trade. Daring the struggle between 
England and Trance for the possession of India considerable additions 
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were made to tlie wliite population, but on tbe cessation of hostilities 
very little fresh blood came from France, and inbreeding became 
frequent. A large class of half-castes naturallj’ came into existence, 
and in manj" instances debased the blood of the old French settlers. 
For some time, however, the planters continued to flourish, and 
deservedly acquired the reputation (which, to some extent, they still 
retain) of enterprising sugar growers and manufacturers. During 
the revolutionary troubles France neglected this colony, which was 
soon captured by the English, who did not, however, interfere with 
the local customs or administration, and from then till now the 
.government «)f Mauritius has been carried on in the interests of the 
creole inhabitants. The deficiency in labour caused by the emancipa- 
tion of slaves in the British colonies was soon supplied by the 
introduction of Indian coolies, who have since steadily increased until 
the creoles only amount to about one- third of the population, viz., 
about 112,000 creoles to 264,000 coolies, either Indian or of Indian 
descent ; but the creole French dialect, with some small admixture of 
Indian words, continues notwithstanding to be the current language, 
and the creoles retain the greater part of the land as well as the 
political ascendency. They have, however, much degenerated, being 
little recruited by new blood, and breeding in and in for at least the 
last hundred years. The strong family feeling inherent in the Latin 
races has, amongst the creoles, sunk literally into a vice, and this 
clannishness is exemplified by endeavours to exclude foreigners, 
superior ability and honesty notwithstanding, from public and private 
employ even at a loss to themselves. The active and alert Frenchman 
has become ignorant, lazy, corrupt, and boastful. To a creole Mauritius 
is the centre of the universe, and nothing creditable can be done by 
any one else ; but curiously enough there is a strong feeling of 
mutual distrust among themselves. Too much trouble to work, 
better to beg than to cheat, better to cheat than to work, 
seems to be the rule among the lower class. Onlj" a few months ago 
the Arab merchants bought up the sugar crop piecemeal, and then 
put the prices up ; the planters did not combine for mutual protection, 
j even so far as to employ an agent at Bombay (the principal market) 
to watch the prices, — they distnisted each other too much for that ; 
but they asked the Government for help! When the “sura,” or 
murrain, destroyed all the draught animals in the country two years 
ago, the Government negotiated a loan in England at low interest to 
^ replace the deceased cattle by trams and traction engines, but although 
favoured by the largest crop ever known, the planters were not too 
proud to request that the first instalment of interest might be post- 
poned. Several of them actually paid large dividends, meantime 
omitting to provide for current liabilities, and went into liquidation 
next season. Such acts are unfortunately common to all countiies^ 
and elsewhere are rare and subject to reprobation, but in Mauritius 
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not so. The iinbusinesslike and unworkmanlike habits of creole 
inaiiiifactiirers, tradesmen, and artisans are only too notorious, with, 
of course, a few exceptions. The very engines bought out of the 
‘'sura’’ loan are rapidly becoming useless fx’oiri the sheer neglect of 
the drivers, and it is within the personal experience of the writer that 
not six ot the numerous traction engines were kept in good workman- 
like order. 

The race also suffers not merely froni_ the inbreeding already 
alluded to, but from the general neglect of sanitary precautions 
(partly due to the veuality of the lower inemhers of the. medical 
profession} ; the physique is low and soaked with malaria. The women 
take very little exercise and age rapidly. The future is easy to fore- 
tell unless stringent measures be taken to combat the evil which has 
gone so far as to render it doiihtiul whether any enemy can arrest 
the decay, and whether it would not be more to the point to discuss 
means for the substitution of a stronger breed of colonists for the effete 
creoles. These people now possess three-fourths of the land, fill the 
services and the learned professions, supply a large iiiiinber of the 
manufacturers, shopkeepers, and artisans,* and constitute about one- 
third of the population. 

The remaining two-thirds are immigrants from India, usually from 
the Malabar coast, chiefly cultivators, small artisans, and shopkeepers ; 
they also hold some land, but they are very inferior cane growmrs 
unless under European siipervisioii. There are also a few Chinese 
shopkeepers, and a small and wealthy hod}^ of Arab merchants, who 
manage the greater part of the sugar trade with Bombay ; of the 
English, the military force and higher ofiScials excepted, there are not 
200 in the island — chiefly merchants and managers of banks, factories, 
and plantations, but few as they are, they form the bone and sinew 
of the local commerce. 

The eoiintry is administered by a Governor and Executive Council, 
with a Legislative Assembly con.sisting of eight ex-officio members, 
nine nominated by the Governor, and ten selected, the nominees 
having hitherto been allowed to vote as they pleased. The Indians 
although oiit-Biimbering the creoles by more than two to one are 
practically unrepresented in the legislature. The civil service is much 
over-inaimed and very corrupt. The railways, which belong to the 
State, and were built by English engineers and contractors, and 
worked by a staff chiefly European, have by the gradual substitution 
of Mauritians for English drivers, guards, foremen, &c., in the working 
of the lines, become much deteriorated — servants are warned of visits 
of inspection, customers give bribes for dispatch and preferential 
treatment, and great waste in fuel and repairs arises from careless 
treatment of machinery and lax superintendence. The lines are 

* Under Engliali superiatendance creoles make very tolerable workmen, but require 
very strict supervision. 
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indeed fairly profitable, for in tlie absence of draiigM beasts the 
greater part of tiie traffic of the island passes over tlie railways, but 
tbe returns ought to be inuch larger, and the expenses much less. 
The above remarks mntntis mutandis apply still more strongly to the 
municipal business. Only last year the Mayor of Port Louis being- 
sued for illegal acts charged the expenses of his defence to the muni- 
cipal funds, and, although compelled to repay the amount, was 
neither removed nor called upon to resign. The Supreme Court is 
pure, but the same cannot be said of the inferior magistracy nor of 
the lower rank of officials ; many also of the business men are tarred 
with the same brush. It is not that the whole of the creole popula- 
tion is corrupt, but a dangerously large proportion is so — there is 
venality, weakness and nepotism in the upper class, laziness and 
carelessness in the lower. Indians are slowly replacing creoles, 
though the land laws make the process of eliminating the encumbered 
estates very tedious. It is impossible to do justice to the soil until 
the large number of embarrassed proprietors is cleared off or greatly 
diminished, and until this is done much progress cannot be expected. 
These remarks, harsh as they may seem, are the result of close 
observation, and are conciirred in by all the British residents. In 
short, the people are unfit for self-government — the creoles for the 
reasons already given, the Indians from their oriental race and 
breeding, and the government most suitable under the circumstances 
is a firm, honest and benevolent despotism. 

The financial position so far as it is under direct English manage- 
ment is good, the public debt, with the exception of the “sura” loan 
previously referred to, being about £1,200,000, chiefij^ spent in the 
construction of railways, public works, and repairs of damages caused 
by hurricanes, and steadily reduced by a sinking fund. The revenue, 
which usually meets the expenditure, has for the past four or five 
years averaged about £600,000 per annum. There is also a municipal 
debt of about £145,000. The financial position of the planters is on the 
whole unsatisfactory owing to heavy debts on the properties and to 
unbusinesslike habits. The chief product is, of course, sugar, the 
planting and manufacture of which is carried on with good machinery 
on a large scale and on sound traditions, subject, no doubt, to 
personal defects above mentioned. The creoles seem to have a 
natural aptitude for the trade, while the coolies, though reliable 
workers under supervision, are wedded to obsolete methods when 
planting on their own account. 

As has before been said, what the Island above everything 
requires is an honest, strong and benevolent despotism, and this it is 
likely to acquire in Sir 0. Boyle, the present Gfovernor, whose 
appointment last year reflects great credit on the Colonial Office. A 
Arm, clear-headed administrator and sound financier, his assumption 
of the government is looked upon by the best men in the colony as 
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the commencement of an era of reform and consequent material 
prosperity, and it is to be liopjed that iSIauritiiis has now obtained a 
ruler who, in the true interests of the taxpayer, will not hesitate to 
override the clamorous opposition of vested interests. It is with 
much deference suggested that the principal points to which the 
attention of the reformer should he directed are as follows, in order to 
secure econoni}’ and good government : — 

First the reduction of the number of troops — at the present 
time a battalion of British and two of Indian troops with a 
bodj^ of artillery and engineers, &c., say about 2,700 men form the 
garrison. Flow as the safetyof the island will depend ui)on the navy, 
the only object of a garrison is to preserve public order. In view, 
therefore, of the iinwaiiike character of the inhabitants, a wing of a 
British regiment and one battalion of Indian troops — the present 
complement of artillery, engineers, &c., being retained — ought to be a 
force amplj" sufficient for the purpose. 

Kext, the nominated members of the Assembly ought to he made 
thoroughly aware that their votes must be at the disposal of the 
G-overnor in order that he may not be hampered by any resistance of 
the creoles in favour of vested interests. The number of the elected 
members Avill be quite sufficient to secure attention to well proved 
grievances. 

Then the purification of the municipality and the re“ organisation 
of the civil service, railway and public works’ departments from top 
to bottom. Also strict attention to sanitation with the view of 
reducing and (if possible) stamping out plague, malarial diseases, &c. 
Hand in hand with this, a system of public works, roads, railways, 
conseiwation of water supplies and affiorestation should be established. 
Also a scheme of impartial secular education should be initiated, and 
libraries, museums, with a good scientific department attached through 
which to afford iziformation to planters, &c. With a view to attracting 
British capital to the country and increasing the number of English 
residents, every effort should be made by the Government by legisla- 
tion to diminish the number of encumbered estates and bring them 
into the market. It might also be advisable that the Government, 
through the Crown Agents or otherwise, should beep in constant 
touch with the sugar interest in England so as to secure the purchase 
of these lands by men of capital and experience. The introduction in 
short of Englishmen as owners and managers of estates and also into 
the railways and general administration, is of paramount importance 
and should be encouraged by the Government in every possible way. 
Most of the sugar estates are on a large scale with fairly modern 
machinery and should, if conducted on business lines and on up-to- 
date principles, prove very profitable now that the clog of foreign 
sugar hoiiiities has been removed. 
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Last, but not least, it would be very desirable to reform tbe 
existing tariff by abolisbing the numerous customs duties on food, 
raw materials, and articles used in building, manufactures, agri- 
culture, &c., leaving, and perhaps increasing, the existing import 
duties on fermented liqiiors, tobacco, opium, billiard tables, cards, 
and fireworks, with the addition of a duty on bhang or ganja. 
Similarly, an excise should be imposed upon fermented liquors, 
other dutiable articles the produce of the island, and upon licences 
to keepers of hotels and billiard tables, and to manufacturers and 
sellers of the above-mentioned dutiable articles, while all other 
duties and licenses in restraint of travelling and internal trade 
should be abolished, j^o doubt these reforms Avould leave a deficit 
(partly filled up by the saving on the reduced establishments and 
cost of the collection on the revenue) which could be met by the 
imposition of death duties, or a graduated tax on incomes of ^100 
per annum and upwards. The railways would also produce a larger 
surplus consequent on improved management, and the repeal of the 
duties and licenses which must necessarily press heavily upon trade 
and tradesmen would perceptibly lighten the burdens upon the 
commerce of the island, and much increase its volume- 

In conclusion, the -writer may be allowed to express an opinion 
that at the termination of Sir C. Boyle’s term of office (which it is to 
be hoped will not be unduly circumscribed) a large increase in the 
prosperity of the Island of Mauritius, and in the comfort and 
well-being of its people will be plainly visible. 


NOTES EEOM JAMAICA. 


“ How has the recent rise in sugar affected Jamaica ? ” is naturally 
a question that will be asked. Well, the rise has given a decided 
impetus to the sugar industry in this island, and planters are 
extremely glad. One of them has sold his coming crop on a basis 
of £14 per ton. 

Several local merchants have made money out of the business. 
Some of the planters are very chary about taking contracts for their 
coming crop, as they expect that prices will go up higher. Common 
Muscovado is selling locally at 14s. per cwt., and the price to the 
consumer is |d. higher than it was at the beginning of 1904. The 
rise in sugar has, on a whole, been beneficial to the planters of the 
West Indies. . 

Mr. J. C. Nolan has been confirmed in his appointment as 
Protector in England of Jamaica rum from fraudulent imitation. 
He will have the power, backed by the Board of Trade, to prosecute 
all persons tampering with rum exported from Jamaica. 
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Will there bo an attempt to corner the output of distilled rum in 
this island ? Vague rumoui’s are about that a syndicate of planters in 
the western parishes of the island has been formed for this purpose. 
In one of the daily papers there appears the following note from a 
well-known planter : — 

Savana La RIar, Jamaica. 

Dear Sir,— I have decided, after full consideimion, to have nothing 
whatever to do with your ‘‘ scheme” for getting up a syndicate to purchase 
and control Jamaica rums. 

Further, as you and Mr. Vickers consider it likely (as you told me when 
you called here) that my refusal may lead to my rums being “ boycotted ” 
hy the Syndicate, I protest against youi’self, towards whose salary I 
contribute, taking any further steps or identifying yourself with any scheme 
that may lead to the loss or ruin of -any one of your employers. 

I shall make any use of this correspondence I see fit, 

I am, «S:c., 

(Signed) Eustace Gkeg.* 

J. Folan, Esq. 

Planters in Vere and elsewhere should consider carefully before 
pledging themselves to a scheme which might prove dangerous in the 
near future. 

In addressing a circular to the planters re his appointment in 
England, Mr. ISTolan says in part, There are two steps absolutely 
necessary for the planters to take which will materially assist me in 
tracking dowm adulterated rums. One is to have samples of rums 
sent from each estate to Mr. Cousins, the Island chemist, so as to 
define its component part. By this means we will no doubt be able 
to ^ standardize Jamaica rum ’ ; if such a step could be accomplished it 
would be of the greatest assistance in prosecutions, and greatly 
enhance the value of our rums. The next step is to register the 
trade mark of your estates in the Patent Office, London ; this will, 
I am informed, cost £3.” 

Kingston, Jamaica, Eehruary 1st. All the estate hands are now busy 
getting in the crop, which is expected to be a record one. "While 
those estates on the north side are now weU into the boating season, 
the Vere plantations have, figuratively speaking, just commenced. 
The work of erecting the new machinery on Denbigh Estate is nearly 
finished, and not very long ago a fatal accident occurred there. 

At a meeting of the sugar planters of the north side, held at 
Ealmouth, on the 2Sth ult., it was decided to form a Northsid© 
Sugar Planters’ Association, qnite separate and apart from the 
"Westmoreland Sugar Planters’ Association. The Articles of 
Association were drawn up, and the following officers were elected : — 
Hon. L. 0. Shirley, President ; Mr. Sewell, Vice-President ; and 
Mr, Joseph Shore, Secretary. Some 44 estates in the parishes of St. 


* From GkaneTi of December 31 st, 1904, 
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Awii, Trelawney and St. James are represented in the Association, 
from which much good is expected. 

The weather during the last month has been variable, sometimes 
great heat, and other times cold being experienced. On the 2Sth 
January a heavy northern gale swept the parishes, but did no 
damage to the plantations. 

The death of Mr. Moulton Barrett, of Trelawney, had to he recorded 
during the month. In former days the deceased owned several large 
sugar estates, hut latterly he fell on evil times. 

The machinery of the Hope Experimental Station has been erected, 
and is in working order. Samples of rum from various estates have 
been submitted, and the analysis shows good returns. 


THE WEST INDIAN AOEICULTHEAL 
CONEEEENCE, 1905. 


The Eifth West Indian Agricultural Conference was held in Port 
of Spain, Trinidad, cloring the first week in January, under the 
Presidency of Sir Daniel Morris. A distinguished list of repre- 
sentatives from the various West Indian Colonies attended. The 
proceedings were opened by the Governor, who extended a hearty 
welcome to the members of tho Conference. He paid a tribute to 
Sir D, Morris and his work amongst them, and alluded to the fact 
that in the periods of worst depression in the W'est Indies, Trinidad 
had been able to fight it own battles and keep itself from 
bankruptcy. 

The President, Sir Daniel Morris, H.G.M.G., then gave his address. 
He said* 

I have pleasure in presiding at the Eifth West Indian Agri- 
cultural Conference. I congratulate you on being able to meet in so 
important and progressive a colony as Trinidad for the consideration 
and discussion of problems which lie at the foundation of the 
material prosperity of these colonies- 

Trinidad is possessed of special features as a meeting-place for 
those interested in agricultural matters, and there is no doubt that we 
shall, directly and indirectly, obtain valuable information likely to 
be of benefit in advancing the agricultural interests in which we are 
severally concerned. 

As you are aware, there has been an interregnum of two years in 
holding these Conferences, caused by quarantine restrictions. It is 
hoped that difficulties of this kind will disappear as a result of the 
more scientific and, it is believed, equally elective measures now in 
course of being adopted. 

* For whafc follows we are indebted to the Tfiesi Indian Bulletin, from which it is 
abridged. 
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The prospects of the sugar industry are more favourable than 
they have been for many years, and it is realised that the West 
Indies, after the strenuous efforts made in their behalf, have, at 
last, obtained a position which should enable them to compete, in the 
British market, on equal terms with all sugar-producing countries. 

This Conference will be more favourably placed as compared with 
previous Conferences, inasmuch as it will be possible to extend the 
business over a longer period and thus afford opportunity for a fuller 
consideration of the subjects to he brought before it. It will also be 
possible to visit several localities of special interest from an agri- 
cultural point of view, and afford representatives more time for the 
mutual exchange of ideas in regard to the possibilities of their 
respective colonies. 

I am glad to find that in point of numbers, as well as in the 
standing and experience of the members accredited to it, this 
Conference compares favourably with any of its predecessors. We 
have amongst us able and representative men who not only possess a 
direct interest in the welfare of these colonies, but are in a position 
to speak with authority in regard to the many questions to be 
submitted for their consideration. We have also preseid men highly 
qualified in their special departments, who by their scientific skill 
and knowledge are capable of dealing successfully with complex and 
difficult problems and placing the results in a practical form at the 
disposal of the planting community. It is the cordial co-operation of 
these two forces (which all along has been one of the main objects 
•of these Conferences) that will make for the ultimate salvation 
of these colonies. I believe that I am justified in stating 
that we have now assured to us the confidence and support 
of all the prominent men who represent the practical side of 
agriculture. They are working side by side in hearty co-operation 
with the scientific side, hence the results cannot be otherwise than 
beneficial and of a lasting character. 

The treatment of the diseases affecting crops continues to receive 
a large share of attention. There is no doubt that in most cases 
where diseases have made their appearance, and where remedial 
measures have been immediately taken in hand, the loss to the 
planter has been either prevented altogether or greatly reduced. 
Proposals put forward for fumigating plants before they are admitted 
into these colonies are being generally carried ont. This is one of 
the most effective means for preventing the introduction of insect 
pests. Disinfecting large importations of seed, as was clone in the 
case of Sea Island cotton seed during last season, is a precaution that 
deserves to be generally adopted. 

At former Conferences a prominent position has been given to 
proposals for introducing the teaching of the principles of Agri- 
culture in the Primary and Secondary Schools in the West" Indies. 
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TKe progress in this direction has necessarily been somewhat slow ; 
but, on the whole, sufficient experience has now been gained to 
enable us to look hopefully as to ultimate success. The information 
to be placed before us by those who have taken an active part in this 
work cannot fail to be of interest. It is impressed upon us a matter 
of dail}^ experience that, until the masses of people in the West 
Indies are brought into sympathy with agricultural pursuits and are 
trained from infancy to adopt the successful treatment of the soil as 
the basis upon which to build not only their own prosperity but the 
general prosperity of these colonies, we cannot regard ourselves as 
fully equipped for competition with other countries. 

Sugar Industry. 

Eroin a recent report presented by Professor Harrison in behalf of 
tbe Sugar Cane Experiment Committee of the Board of Agriculture, 
it would a|'q)ear that the total area under cultivation in British 
Guiana is 78,003 acres, including 2,500 acres cultivated by small 
farmers. This is an increase of 11,095 acres as compared with 1896. 
The average cost of producing one ton of first centrifugal sugar, 
including 14 per cent, second sugar and 25 gallons of rum, was 
£10 9s. 2d. in 1903 as compared compared with £il 9s. 2d. in 1896. 
In 1897 only small areas of land were occupied with canes of other 
varieties than Bourbon, while at the present time about 14,000 acres 
are planted with them. Tbe result of experiments on a large scale 
with seedlings and other canes than Bourbon recorded during the 
last three years ^‘indicates an increased yield per acre of from 12 to 20 
per cent, over that of the Bourbon.’’ The Committee states that this 
increase has been obtained bj’ the substitution of certain new 
varieties for the Bourbon cane “without increase in the cost of 
cultivation and possibly with a lessened outlay for manure.” It is 
added that ‘ ‘ in many of the experiments the varieties, other than 
Bourbon, have been cultivated on land on which the latter cane does 
not flourish, while the Bourbon returns are, as a rule, from land of 
average fertility upon which it gives satisfactory returns.” 

A “ Beport on the Agricultural Work in the Experiment Eields 
and the Government Laboratory for the season 1903-4” in British 
Guiana has recently been issued by Professor Harrison. 

The following are the principal varieties of other canes than 
Bourbon cultivated in British Guiana: — D, 109 (3,338 acres), White 
Transparent (2,876 acres), B. 147 (1,138 acres), D. 625 (537 acres), 
and B. 208 (417 acres). 

A general summary of the interesting results presented by the 
Sugar Cane Committee at British Guiana will be discussed later. 
As confirming what is stated by the Committee and as showing what 
has been done with seedling canes on a large scale at the Diamond 
Estate in British Guiana, the Manager states, as the result of 
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experiments carried on for four years (1901-4 inclusive), that seedling 
canes grown on an average area of 1,537 *9 18 acres, as compared 
with Bourbon canes grown on an average area of 2,824*352 acres, 
have proved better than the Bourbon to the average extent of 24 per 
cent. The average crop reaped during the period under review was 
10,560 tons of sugar. The details on which this summary is based 
are now before you. 

At Barbados during the last five years 20,407 varieties of seedling 
canes have been raised. Less than 1 per cent, of these have stood 
the stringent tests of field and chemical selection applied to them. 
The seedling experiments in hand up to December 31st, 1903, con- 
sisted of 8,120 plots covering 143*294 acres. Experiments with 
manures consisted of 106 plots covering an area of 14*196 acres, 
while another set of manurial experiments consisted of 18 plots 
covering an area of 16*02 acres. The general results are favourable 
and indicate that the efforts that are being made are in the right 
direction and justify the opinion that the raising of seedling canes 
affords special promise, as in British Guiana, of increasing the yield 
and diminishing the cost of cane sugar production in this island. 

xlbout 35,000 acres of canes are reaped annually in Barbados. 
According to a return prepai*ed by Mr, Boveil in 1903, the Bourbon 
cane, owing to the prevalence of disease, has been almost entirely 
discarded of late years. The area under cultivation in this cane in 
1903 was 328 aci*es. The area under other canes in 1903 was 
approximately as follows : White Transparent, 18,566 acres; Eappoe, 
3,089 acres; Caledonian Queen, 1,661 acres; B. 147, 1,642 acres; 
B. 208, 342 acres. The area under seedling canes is gradually 
extending. The figures for 1904 are not yet available. Of the 
newer canes the most promising is B. 1,529. The cultivation of this 
cane (on account of the large yield per acre and the purity of its 
juice) is being extended to as many experiment plots as possible 
during the present planting season. 

The reason why seedling canes have not been adopted on a larger 
scale at Barbados is due to the high standard of excellence attained 
in that island by the White Transparent cane. But every year the 
results of the seedling experiments show an approximation to the 
establishment of a richer and more stable variety. In the meantime, 
the conjoined efforts of the Department and memhors of the planting 
community are steadily being directed to the general improvement of 
the industry. 

A pamphlet (ISTo. 32) containing a summary of the last Eeport on 

Seedling and other canes at Barbados, for the year 1903-4,” prepared 
by Professor dhUhuquerque and Mr. J. E. Bo veil, is now before you. 

In the Leeward Islands Dr. Erancis Watts has recently presented 
the results during the last five years in regard to the introduction of 
seedling canes and manurial experiments at xintigua and St. Kitt’s. 



At Antigua there are about 8,000 acres under cane cultivation. The 
principal varieties are the White Transparent (under which is included 
Naga B., Mont Blanc, and Caledonian Queen), B. 147, B. 95, and 
B. 208. The area under Bourbon is reduced to about 204 acres. Bj 
means of the introduction of new varieties of canes, Dr. Watts states^ 
‘‘ the planter has now an opj)ortunity of selecting his canes for parti- 
cular soils and situations or for early or late planting. In this way 
he may not necessarily select that cane which has done best on the 
average of the whole of the experiments, hut his own observation may 
have led him to see that some particular cane will prove suitable for 
some special conditions, and he selects suitable canes accordingly,” 

At St. Kitt's the total area under canes is estimated at 7000 acres. 
The principal canes cultivated are what are known as the 'Mamaica,” 
Galedoiiiaii Queen, and White Transparent. The ai’ea under seedling 
cane B. 147 is about 1700 acres and under B. 20S 130 acres. The 
area under Bourbon is about 340 acres. 

At one time cane diseases in this island “invaded one area after 
another until fears were entertained that some estates must be 
abandoned and sugar growing cease upon them, following the 
the advice of the Department of Agriculture those planters whose 
canes were being destroyed by the ravages of disease introduced other 
varieties, notably B. 147, with the happiest results : plantations which 
were in danger of abandonment are now bearing luxuriant crops, to 
the great relief and satisfaction of their owners.” 

In summing up, Dr. Watts states : — “It will he seen that the newly 
introduced varieties of canes, including some of the newly discovered 
seedlings, have already played an important part in the sugar industry 
of the Leeward Islands. The work of their introduction is highly 
regarded by planters, who freely express their appreciation of the 
advantages they have derived, and the feeling is now engendered that 
in. the selection of varieties of cane they are in possession of a powerful 
defence against many forms of cane diseases,” 

A pamphlet (oSTo. 33), containing a summary of the results of the 
cultivation of “ Seedling and other canes at the Experiment Stations 
in the Leeward Islands during the year 1903-4,” is in the press and 
will be issued shortly. 

At Trinidad the Otaheite or Bourbon cane is generally cultivated. 
Owing to the absence of serious disease and to the generally good 
results obtained from the present canes, systematic experiments on 
large estate scale with seedlings and manures have apparently not 
been regarded as a necessity, as in the other colonies. Seedlings 
raised locally, or obtained from elsewhere, have been grown for some 
years at St. Clair Experiment Station, and the canes analysed by the 
Government Chemist. The recent results are published in the 
Froceedings of the Agricultural Society and the Anuml Meports issued 
by the Botanical Department. 
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At Jamaica during tiie last three years Mr. H. H. Cousins has 
undertaken manurial experiments on. estates on a fairly large scale. 
The results have shown that Jamaica soils are generally well suited 
for cane cultivation, xlbout eighty selected varieties of cane are being 
grown at the Experiment Station at Hope for distribution. It is now 
proposed to inaugurate a scheme of sugar work on a, large scale. A 
law was passed by the Legislature in August, 1903, by wEich the 
Imperial grant-in-aid of the sugar industry (£10,000) was appro- 
priated for the maintenance, under the direction of Mr. Cousins, of 
Experimental Stations with special reference to the chemistry and 
mycology of sugar and rum. A fermentation ' chemist has been 
appointed in connection with the rum investigations. The grant is 
estimated to provide for research and experiment work for six years. 

In regard to the sugar cane experiments carried on in the West 
Indies, it may be mentioned that the numerous publications issued, 
as well as the new canes raised, appear to be highly valued in other 
countries. For instance, the Director of Sugar Cane Experiments at 
Hawaii states that “cane D. 117 yielded from a ton to a ton and a 
half more sugar to the acre than any other variety under trial.” In 
Cuba Mr. E. E. Atkins, of Grand Soledad, reports that cane D. 9o 
gave highest polarization and purity. B. 208 (from short second 
plants) led in this respect, but was deficient in juice. Mr. Bobbins, 
of Port Douglas, Queensland, mentions that B. 147 headed the list, 
yielding 23*41^2 “possible obtainable crystallizable sugar” from 
ratoons. In Louisiana the best seedling canes in experiments carried 
on by Dr. Stubbs were B. 95 and D. 74. 

The exports of selected cane tops from Barbados are considerable : 
a recent set of shipments to a neighbouring island cciisisted of 20,000 
plants. 

The discussion on results of recent experiments with “ Seedling 
Canes and Manurial Experiments in the West Indies ” was opened 
with a paper read on behalf of Professor J. B. Harrison, C.M.G., by 
Mr, E. W, E. English (British Guiana). 

It was stated that 14,000 acres were occupied in British Guiana 
with varieties other than the Bourbon, and of these about 12,000 
acres were being cultivated in new seedling varieties, the favourite 
varieties being D. 109, B. 147, D. 145, D. 625, and B. 208, In late 
years nearly one-thii'd of a million tiny canes had been raised and 
26,000 of these had been selected for field experiments. From these 
a few hundreds had been selected for continued experiments, and 
from these again the planters had selected some fifty varieties as 
being of possible value to them, and of that fift}’’ some dozen or so 
showed promise of being of actual value agriculturally. There were 
indications that among the latest selection of seedlings were large- 
sized varieties of very high saccharine content. Practically every 



129 


estate in tlie colony carried on small-scale experiments. But there 
was also a system of large-scale experiments wliich gave much more 
reliable results. 

With regard to the maniirial experiments, it would appear that the 
general principles were applicable not only to the Bourbon variety 
hut also, probably, to all the new varieties submitted to experiment. 
The objects have been to determine the effects of the maniirial con- 
stituents of plant food upon the yield of the sugar-cane, and to 
determine, if feasible, the effect of tillage, manuring and cropping 
upon the proportion of the readily assimilable constituents. 

Professor J. d’ Albuquerque (Barbados) followed with a paper 
dealing with the results of the experiments carried on in Barbados. 
He referred to the pamphlet containing a summary of the results 
obtained in the experiments with varieties, which bad recently been 
issued and which was in the hands of the members of the Conference. 
B. 208 was still in favour with planters, and one of the newer canes, 
B. 1529, had given very promising results. The principal results 
were indicated on the diagrams which were hung on the wall. 

Dr. Francis Watts (Leeward Islands) gave a similar account of the 
experiments that had been carried on in iCntigna and St. Ivitt’s. The 
full report of these experiments was in the press and would shortly be 
issued. Some of the varieties had shown a greater power of resistance 
to disease and drought than others. The charts on the walls showed 
clearly the results that had been obtained with various manures. 

Dr. Drich, xVnalyst and Technical Chemist to the Trinidad Estates 
Co., Ltd., read a short paper on the comparative yield of the Bourbon 
cane, White Transparent, and D. 95 at Brechin Castle estate, 
Trinidad, 1904. The results were obtained on tlie large area of 1,762 
acres, and were, therefore, of considerable interest. I). 95 had given 
an average return of 23‘65 tons per acre, of against an average of 
21*23 tons per acre for White Transparent, and 16’43 tons per acre for 
the Bourbon. Dr, IJrich was accorded a hearty vote of thanks for 
his paper. 

In closing the discussion, the President said it wus too soon to 
generalize except to this extent, that seedling canes appeared in most 
instances to prove of very considerable value to the planters and to 
flourish under conditions unsuited to the Bourbon cane. 

The subject of Cane Farming in British Guiana and Trinidad was 
then taken np. 

The Horn B. Howell Jones gave details of the eaiie-faiToing 
industry in British Guiana, mentioning some of the difficulties which 
had had to be overcome in the beginning ; these were partly con- 
nected with transportation, and partly due to suspicion on the pai't 
of the labourer. The latter difficulty had been overcome by Mr. 
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Scard wlio prepared a sliding scale of payment for canes wHcli had. 
been accepted as a standard. 

Professor Oarmody dealt mth the industry in Trinidad, giving- 
statistics which showed that the industry had progressed and was 
now an established and important branch of the sugar industry. He 
concluded by making various suggestions for the improvement of the 
position of cane farmers. 

The Hon. S. Henderson also addressed the Conference on this 
subject and gave certain facts and figures supplied by Mr. Peter 
Abel with regard to the cane-farming industry in the Naparima and 
Pointe-a- Pierre districts between ISSo and 1904. These showed that 
the tonnage of canes per acre obtained by cane farmers was being 
greatly reduced through want of cultivation and exhaustion of the 
soil. 

His Excellency the Grovernor gave an interesting description of a 
system of cane farming which had given good results in Fiji. It was 
called the ‘ share ’ system or * cane company ^ system. This was 
working so satisfactorily that the General Manager of the Colonial 
Sugar Eefining Co., of Sydney, in whose hands practically the entire 
sugar industry of Fiji is placed, recently stated that he looked forward 
to the time, not immeasurably distant, when they would be able to 
reduce very largely indentured labour. A vote of thanks was 
accorded to his Excellency by the Conference. 

Mr. L. Lewton-Brain (Mycologist on the staff of the Imperial 
Department of Agriculture) then read a paper briefiy reviewing the 
principal fungoid diseases of the sugar-cane, with special reference to 
the rind disease {Trichosplmerkt sacchari), the pine-apple disease of 
cane cuttings [Thieladopsis ethacetlcits), and the root disease 
mius sacchari). 

The subsequent discussion showed that the rind disease was pre- 
valent in many parts of the West Indies, but was practically confined 
to the Bourbon cane. 

Mr. H. A. Ballou (Entomologist of the staff of the Imperial 
Department of Agriculture) reviewed the insect pests of the sugar 
cane. He dealt especially with a new pest that had made its appear- 
ance on one estate in British Guiana and was doing considerable 
damage. The insect may be known as the Larger Moth borer or 
Uastnia of the sugar cane.* 

Mr. A. W. Bartlett and Mr. Howell Jones added certain informa- 
tion with regard to the outbreak of this pest. 

Dr. Watts (Leeward Islands) read a paper on the “Field Treatment 
of Cane Tops for Planting Purposes.” He described the experiments 
conducted at Antigua, on the treatment of cane cuttings with 


*It lias been identified as Castnia licus^ Drury. 
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germicides. The experiments consisted in treating the cuttings with 
Bordeaux mixture, in tarring the ends, and in a combination of these 
two methods. The results were of a decisive character and tended to 
show that Bordeaux mixture was an efficacious agent in preserving 
the cuttings; tarring the ends had also a beneficial effect, though 
less marked. The use of Bordeaux mixture in conjunction with 
tar produced very slightly better results than with Bordeaux mixture 
alone, hut the slight gain did not warrant the extra expenditure on 
the tar. Bordeaux mixture was being fairly extensively used in this 
connection at Antigua. 

This subject was discussed by Mr. Howell Jones (British Guiana), 
Mr. Abel, Mr. Henderson, and Mr. Fenwick (Trinidad), the opinion 
being expressed that on large estates with several thousand acres 
under canes the mimben of tops were too great to admit of their 
being treated. Dr. Watts replied that the magnitude of the 
operations could not he regarded as a barrier. 

Dr. Watts (Leeward Islands) then read a paper prepared by himself 
and Mr. H. A. Tempany (Assistant Chemist) on the “ Polarimetric 
determination of Sucrose.” The paper contained suggestions for 
securing greater accuracy and uniformity in results in work connected 
with sngar-cane experiments. 

A further paper by Dr. Watts on the “ Central Sugar Factory in 
course of being erected at Antigua ” was then read. He described 
the circumstances which had led up to the erection of the factory, and 
briefly stated the position of aflaii's at the present time. The capital 
of the Factory Company was £40,000, including the £15,000 contri- 
buted by the Government. The Company agreed to erect a well- 
equipped factory capable of making 30 tons of 96° crystals in a day 
of twenty-three hours. It also agreed to purchase canes from peasant 
proprietors and others at prices to be regulated b3^ a sliding scale 
fixed beforehand. 


Messrs. John McISleil & Co., Colonial Iron Works, Glasgow, the 
•well-known Sugar Machinery Engineers, have just recentl}^ shipped 
a 34-m. mill, engine, and gearing to Queensland. This mill is of 
ver}^ heavy proportions, the roller' shafts having journals 17 in. 
diameter by 22 in. long, with an engine 35 in. by 48 in., and gearing 
having pinions and wheel rims all of cast steel. The whole plant 
supplied weighed over 160 tons, and the order which was received on 
the ISth December, 1904, wms completed on the 24th February, 1905, 
which, allowing for Hew Year holidays, implies the remai’kably short 
space of eight working weeks. The mill wms built under the 
inspection of Mr. Claude T. Berfchon, Consulting Engineer, 49-51, 
Bastcheap, London, E.C., to the order of his clients Messrs, Young, 
Bundaberg, Queensland. 
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YABIETIES OE CANE. 

F. C. Eckabt.* 

Probably no subject pertaining to tbe cultivation of cane in tbe 
Hawaiian Islands during recent years bas held more interest for tbe 
planters, in various localities, than that relating to the introduction 
and trial of new varieties. 

In tbe Hilo and Hamakua districts, tbe Labaina first made way for 
tbe Pose Bamboo, and tbe latter, after a strong stand for many 
years, is now being rapidly succeeded by tbe more vigorous Yellow 
Caledonia. This cane with its upright growth and deep rooting 
propensities lias jiroved a most valuable acquisition in wet and dry 
localities alike. Growing erect, with a natural tendency to shed its 
dried leaves, it becomes an admirable cane for rainy districts, where 
varieties that are prone to fall to the ground and remain in contact 
with a frequently saturated soil have shown extreme sensitiveness. 
Tbe frequent stripping, required for Lsibaina and Eose Bamboo in 
these wet places, has necessarily added to tbe cost of cultivation, and 
tbe ready maimer in which Yellow Caledonia tends to strip itscdf is 
no small item in favour of economy. Again the manner in 'which it 
keeps down weeds, which were such a menace to its predecessors on 
the unirrigated plantations, is another strong point in its favour. In 
dry districts subject to occasional drought, it has amply demonstrated 
its hardihood over Eose Bamboo, which in turn is more resistent to 
such unfavourable climatic features than Labaina. By sending its 
roots down deep into the soil it draws from a larger reserve supply 
of water than the older varieties, which are more shallow feeders and 
which soon feel the effect of a rainless period. 

The substitution of hardier varieties, in localities subject to varying 
and adverse w-eather conditions with their train of insect and fungus 
depredations, as well as the constant itim to produce a. cane of higher 
sucrose content, less fibre, and superior milling qualities in more 
favoured regions, has formed a subject for continued investigation in 
nearly all sugar growing countries. Within the past ten years we 
note the passing of Eappoe (our Eose Bamboo) in certain districts of 
Queensland, where through gradual deterioration it finally reached a 
stage when it could no longer cope with diseases from which it had 
previously suffered but little damage. In 1890 the Bourbon 
(identical with the Labaina), which had grown for many years as the 
standard variety of Barbados, began to be replaced by varieties 
which showed a greater resistance to disease and insect attacks, and 
we note a favourable report concerning Caledonian Queen, Striped 
Cane, Queensland Creole, &c., with regard to their immune character- 

Experiment Station and Xaboratories of the Hawaiian Sugar Plaiiters’ Association, 
Press Bulletin No. 1, 
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istics. To-day a superior yariety and a seedling has come to the front 
under the name B. 147, and has become firmly established as the 
standard cane of Barbados and other points in the West Indies. 

The introduction of new varieties into the various sugar-growing 
countries in the worlds while attended with profitable results in many 
instances, has given rise to considerable confusion regarding their 
nomenclature. Often, on becoming established in their new homes, 
the canes receive local names, which in time entirely replace those 
under which they were imported. A signal success with one of these 
newly introduced varieties, under its new environment, results at 
times on its being returned, on request, to the country in which it 
originated, under the impression that it is a new cane with valuable 
qualities, and consequently worthy of trial. Naturally this change 
of habitat is productive of certain modifications in the cane, which, 
though superficial in some instances, cause it to be grown for many 
years along side of its near relative, descended from the same stock, 
before it is identified as the same variety. We thus find our Lahaina 
passing under the name of Bourbon, Colony Gane, Otaheite, Loucier, 
Portier, Bamboo ii, China ii, and Cuban. The Pose Bamboo has 
received the appeiation of W^hite Transparent, Caledonion CLueenj 
Blue Gane, Light Purple, Pappoe, Mamuri, Hope, and Light Java. 

It is interesting to note the changed characteristics of the same 
variety after having been subjected to different soil and climatic 
influences during many years. For instance, if we endeavour to 
trace back to their original ancestors our Lahaina, introduced into 
these islands from the Marquesas Group by Captain Pardon Edwards, 
and the Otaheite, received from Louisiana some years ago, it appears 
that they came from the same stock. From the coast of Malabar, 
India, this variety (for they are the same) was shipped to Peunion, 
Mamitius, and Madagascar, and from these points it was received 
by the West Indies and the islands of the Pacific. From the West 
Indies “Otaheite” was introduced into Louisiana and from 
Louisiana into Hawaii, while the “Lahaina” came from the other 
direction and reached Hawaii by way of Marquesas. When brought 
together at the Experiment Station and grown side hy side under the 
same conditions of soil, climate, irrigation, and cultivation they 
resembled each other closely and only differed in their value as sugar 
producers aud in the diameter of the stick. A comparison of these 
canes at the Station may be shown hy the following figures ; — 


Cane per acre . . 

Lahaina. 

. . .. 116,015 lbs. 

Otaheite. 

120,516 lbs. 

Sugar per acre 

18,377 lbs. — 

13,450 lbs. 

Fibre 

-- 112 

10 2 

Brix of juice . . 

19-62 

15-07 

Sucrose of juice . . 

.. .. 17*8 

12-4 

Purity of juice 

90*72 

82-28 
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In 1903 a small lot of Otaheite was liarrested wliicli made a 
somewiiat better sbowing tlian tlie above. 

Tbe difference ia yields and other characteristics, manifested by 
the same caoe under different climatic conditions, indicates forcibly 
the necessity of experimenting with a variety in as manj^ localities as 
possible before it is condemned as a poor sugar pro(liicer in these 
Islands. This point is brought out most clearly in the case of the 
Yellow Bamboo, which thrives at high elevations in ICau and at a 
point where Lahaina would prove a failure. At the Experiment 
Station, on a low level with corresponding differences of soil and 
climate, the Yellow Bamboo produces only one-half as much sugar ' 
as Lahaina. Another good illustration of this point is amply afforded 
by the Salangore variety. In the Straits Settlements, after being 
tried in competition with many varieties, it 'was found to take the 
lead with Lahaina standing second. Grown at the Experiment 
Station in Honolulu, Salangore, made but a poor showing compared 
with other canes, and owing to the limited area of land was 
dropped from further trial in order to make room for more promising 
canes. 

Salangoee at the Experiment Station. 


Cane, per acre 95,832 lbs. 

Sugar, per acre 13,081 lbs. 

Eibre, in cane .. 11*37 2' 

Juice Analysis. 

Per cent. 

Brix . . . . 17*67 

Sucrose 15‘4 

Purity 87*15 


Climate and soil are the paramount influences exerted on the sugar 
producing capacity of different varieties, and of these two conditions 
it is difficult at times to note which has the more determining effect 
on crop production. At a central station where varieties are grown 
on the same soil, a different order as regards their yields is often 
manifested from year to year, and if attention to this chE^nge in the 
scale of production is supplemented by a careful comparison of 
weather conditions during separate periods, an indication is afforded 
as to the localities in which certain canes -may profitably be tried. 
Another cause which tends to change such an order among varieties 
is the difference in the rapidity in which canes become acclimated. 
One which becomes adapted to its new environment more quickly 
than another, is not necessarily going to hold a superior position over 
the other when it in turn has gradually become accustomed to its 
new home. 

A- difference in the time of maturing may also prove prejudicial to 
the showing some varieties may make when grown in competition 
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with others, and this point is worthy of consideration, For instancej 
if we cut all of the varieties at one time (as is usually done) for the 
purpose of comparing their relative productiveness, some of them 
which matured earlier than others may he already “ going back as 
we say, and this brings them into unfavourable comparison with the 
more slowly maturing canes. Demerara ISTo. 95, for instance, has 
been observed to 'deteriorate rapidly after it has become fully ripe. 
This difference in the rate of maturing must also affect in some 
measure the vitality of the seed cuttings. For instance, if we are 
growing a dozen varieties for seed to be planted out in competitive 
plat experiments, it can readily be seen if these are cut at a certain 
age (say at 11 months). Some varieties will furnish more mature 
cuttings than others, and consequently the eyes germinating with 
different degrees of vitality will influence the ultimate yields of 
sugar. 

Such considerations as the above make it necessary that 
varieties shall be grown in competition through a number 
of seasons before we attempt to draw conclusions as to their 
relative worth and take one from among the rest as a standard 
cane. 

At the Experiment Station a number of varieties were recently 
harvested, and the weights of each were taken from an area 
sufficiently large to indicate their respective merits under such 
conditions as obtained at the Experiment Station during 1902-3* 


The yields were as follows : — 

Sugar per Acre. 

Variety. lbs. 

Demerara, ISTo. 117 . . . . 26,5-10 

Cavengerie 25,955 

Striped Singapore .. 22,661 

Queensland, No. 1 .. .... 21,878 

YeUow Caledonia 21,808 

La. Purple 21,232 

Queensland, No. 7 .. .. 21,100 

Big Eibbon 19,812 

Demerara, No 74 19,354 

La. Striped 19,067 

White Bamboo 18,604 

Tiboo Merd 18,044 

Queensland, No. 4 15,996 

Demerara, No. 95 15,158 

Queensland, 8 a , . . . 14,622 

Gee Gow 14,402 

Yellow Bamboo 12,307 
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The EiBEE stood as EOLDOWS: — Eibre. 

Variety. . P^^^cent. 

Cavengerie > • ■ 

Gee (io\Y ’2 

Tiboo Merd 

La. Striped 11^*^ 

La. Purple . . • • - 

Queeuskiidj No. 1 10‘7o 

Queensland j No. 4 11*6 

Queensland, No. 7 12 ‘5 

Qiieensiand, Sa..- 11*6 

Bemenira, No. 74 9‘S 

Lenierara, No 95 .. . 11*1 

Demerara, No. 117 ll'o 

Yellow Bamboo 12'3 

Yellow Caledonia .. HT 

Big Bibbon 11*3 

Striped Singapore 10*3 

YYite Bamboo 13*1 

Analysis op Juice, 

Brix. Sucrose. Glucose. Purity. Gums. 

Variety. Per cent. Per cent. Per cent. Per cent. Per cent, 

Cavengerie .. .. 18*14 .. 15*8 .. *752 .. 87*1 .. *66 

Gee Gow^ 17*76 . 16*1 . . *301 . . 90*7 . , *39 

Tiboo Merd .. .. 16*23 .. 13*9 ..1*044 .. 85*6 .. *44 

La. Striped 17*56 . . 15*9 . . '413 . . 90*5 . . *45 

La. Purple .. .. 17*11 .. 15*5 .. *381 .. 90*6 .. *48 

Queensland, No. 1 . . 16*13 .. 13*9 .. *978 .. 86*2 . *57 

Queensland, No. 4 . . 16*33 .. 14*2 .. *845 .. 87*1 .. *54 

Queensland, No. 7 . . 18*98 .. 16*8 .. *205 .. 88*5 .. *85 

Queensland, Sa . , , . 16*91 . 14*8 . . *339 . . 87*5 . . *51 

Demerara, No. 74 . . 16*47 . . 14*2 . . *404 . . 86*2 . . *56 

Demerara, No. 95 .. 17*43 .. 15*7 .. *324 .. 90*1 .. *42 

Demerara, No. 117 . . 17*16 .. 15*2 *459 .. 88*5 “52‘ 

Yellow Bamboo . . . 16*99 . . 14*7 . , *472 . . 85*9 . . *56 

mite Bamboo .. 18*54 .. 16*1 .. *288 .. 86*8-.. *72 

Yellow Caledonia . . 18*74 . . 16*2 . . *325 . . 86*9 . . *74 

Big Eibbon 17*29 14*7 .. *549 .. 85*0 .. *64 

Striped Singapore . . 17*36 . , 15*5 . . *563 . . 89*3 . . *48 

Demerara No. 1 17 still holds the lead among the recently introduced 
varieties, and is a promising cane worthy of trial under the diversified 
conditions of the Islands. Yellow Caledonia, Demerara [No. .74, 
Cavengerie, Striped Singapore, Queensland No. 1, and Queensland 
No.- 7 also produced heavy yields. White Bamboo, Queensland No. 7, 
Yellow Caledonia, and the unstriped cane which occasionally appears 
in a stool of Big Eibhon are closely allied ; in fact between White 
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Bamboo and Yellow Caledonia there appears to be no difference, and 
after four years' trial it is impossible to distinguish one from the other. 
The following new varieties will be planted out in June of this year 
and will be harvested in 1906 ; — 

Striped Tip, Demerara No, 1937, 

Daniel Dupont, Queensland B. 5, 

Demerara Yo. 115, ^ Queensland B. 8 A, 

Demerara No. 116, Queensland B. 147, 

Demerara No. 145, Queensland B. 156, 

Demerara No. 1135, Queensland B. 176, 

Demerara No. 1483, Queensland B. 208, 

Diikiiown, Queensland B. 244, 

Dark Coloured Bamboo, Queensland B. 306. 

Some of these are very promising canes and have a noteworthy 
reputation in other countries, chief among them being: D. No. 115, 
D. No. 145, B. No. 147, B. 156, and B. 208. Begardiiig B. No. 147 
one West Indian planter writes: ‘‘B. No. 147 has the inestimable 
advantage of being a rough cane outside, with a tough rind, and 
covered with a coating of diy leaves, which, however, drops off readily 
when the cane is fully ripe or cut. A spot of this cane which was 
lately cut for plants, was remarkably free from the common cane 
borer of which it was very difficult to find a single specimen.” 

If B. No, 147 sustains its reputation when tried in Hawaii, it will 
certainly prove a valuable acquisition in some localities. 

All of the varieties mentioned in this bulletin as having been cropped 
during the present year and those which will be planted in J une, will 
be grown for seed for distribution in the spring. It is believed that 
some of them will be found of value when grown under the various 
Island conditions. __ ___ - 

QUEENSLAND. 

The Sugab Expebiaient Stations. 

■ The Annual Beport for the year 1903-04 of the Bureau of Sugar 
Experiment Stations in Queensland has been lately issued. It points 
to steady and painstaking work on the part of Dr. Maxwell and his 
assistants. 

The work of the laboratories has been largely taken up with 
analyses of soils and water. Some 824 samples of the former were 
dealt with, and about 200 specimen of irrigation water. The result 
of the testing of the waters was to show ‘Hhe extreme variation in 
quality and in suitability for irrigation uses of the waters that are 
submitted for the laboratory’s determinations.” The analyses make 
it very clear that waters cannot be used indiscriminately for plant 
nutrition. The Beport states : — 

The minerals which render waters unfit for irrigation, when these 
bodies are contained in excess, are common salt and chlorides of 

11 
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inagnesiiiin, potassium, &c., and also tliG carbonates of soda and 
related salts. It lias been stated repeatedly by the witer that there 
is not any economic means of rendering bigbly-iniiieralisod waters 
suitable for irrigation, and that the only practical means of lessening 
the severe action of the chlorides of sodium and inagnesium upon 
plant life is the free use of lime. Experiments with saline waters, 
in great detail, carried out by Director 0. E. Eckart, Honolulu Sugar 
Experiment Station, have fully confirmed all that has been said 
thereon. The only means of protection is the use' of waters whose 
saline contents do not exceed a given amount, or which does -exceed 
a certain ^ danger point.’ 

" There is, however, no such thing as 'an absolute danger point. 
The point of danger is governed by the saline contents of the soil as 
well as those of the water. Soils with a minimum content of soluble, 
pernicious salt can bear a water with a higher content of salts than 
soils that are already more or less charged with chlorides or 
carbonates of soda or magnesium. A standard for general guidance 
has to be adopted, however; and,, while Director of the Hawaiian 
Experiment Station and engaged with irrigation questions in that 
country, the writer was led to adopt 100 grains of common salt per 
gallon as the ‘ danger point,” and repeated tests carried out by Mr. 
Eckart in the same conditions have very generally tended to conform 
the advisability of that standard, which is now adopted in the present 
considerations.” 

Some experiments were undertaken to show the preserving action 
of lead acetate, mercuric chloride, and formalin. The results 
individually, and in average, indicate conclusively that mercuric 
chloride is the most elective. These results relate exclusively to 
preservation, and not to the clarification of the juice for analysis. Lead 
acetate was applied as a preservative at the rate of 4 c,c. to 100 c.c. of 
juice; mercuric chloride, *01 grm. to 100 c.c. of juice; and formalin 
1 c.c. to 100 c.c. 


Expeeimexts to Deteemixe the Peeseevikg- Actiox of 

DrPFEKEXT OHEHICAIiS UPOX GaXE JxjIGE. 




Lead Acetate. 

Mercuric Chloride. 

Formalin, 

Original Analysis. 

After 

l61ionrs 

After 
4U hours: 

After 
72 hours 

! 

[ After 
! 16 hours 

After 
40 hours 

After 
72 hours 

After 
16 hours 

After 
40 hours 

After 
72 hours 

Brix, 

Per cent. 
19-410 

« * 



19*380 

19-330 

19*320 

19*380 

19*360 

19*320 

Sucrose, 

18*157 

18*321 

18-239 

18*232 

18-163 

18*183 

18*135 1 

17*960 

17*892 

17‘829 

Glucose, 

'249 

-253 

•250 

•250 

*253 

•265 

-277 

•285 

•322 

•323 

Purity, 

98-590 


.. 

•* 

93*820 

94*060 

93-960 

92-670 

92*410 

1 

92*280 
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"WoEK OF THE Expeeihext Statiox. 

TJie experimental work of the station has been continued, and 
upon the lines established and set forth in preceding reports. This 
work embraces cultivation, manuring, irrigating experiments, and 
competitive tests with all varieties of cane that may turn out to have 
a commercial value for the industry, 

of the Rose Bttmhon Variety , — The experiments of last 
year in cultivation and fertilising were continued with the first ratoon 
crop of the Eose Bamboo variety. Unfortunately, in December of 
last year the disease known as cane rot began to appear in this cane, 
and continued to cause damage right up to the harvesting of the crop. 
As a consequence, the competitive and experimental value of the 
diflerent plats was destroyed, and it is now onty attempted to give the 
general results, and not to draw any conclusions from the experi- 
ments of a special nature. 

“ The total yield of cane from the 42 plats, covering 3*1 acres, was 
59*21 tons, or an average of 19*1 tons acre. After delivery of the 
sound cane to the mill, the rotten cane found upon the ground 
amounted to 28 loads, representing not less than some 35 tons of cane 
had it remained sound. The cost of production was £13 17s, an acre, 
and is stated as a close ax)proximatioii only, the actual cost, on 
account of the diseased cane that had to be removed, being very 
difficult to decide. The value of the Eose Bamboo ratoon cane 
delivered at Meadowlands Mill amounted to £52 6s., including the 
federal rebates, being equal to £16 17s. 5d, per acre, thus leaving a 
balance over cost of production of £3 Os. 5d. per acre. 

These figures state the results of the crop consequent upon the 
disease which attacked it. Had the crop remained sound and healthy 
it is shown, by the amount of dead cane found, that the yield of cane 
would not have been less than 32 tons per acre, and the profit would 
then have been some £10 per acre. The plant crop gave 49 tons 
per acre. 

Owing to the disease w'hich overtook this variety, all the Eose 
Bamboo ratoons have been jfioughed out, and the ground thoroughly 
exposed to the air, the roots, leaves, &o., being burnt ofi or totally 
removed. 

“It is to be remarked that the Eose Bamboo variety throughout 
the Experiment Station was subject to the same disease of rotteness 
already described. Plant cane only ten months old showed the 
disease in strong force, and a very large proportion of the cane was 
dead before the time of cutting. 

“ The behaviour of the Eose Bamboo raises the question of cane 
diseases in a most acute form, and especial effort will be made to 
unfold the nature of these diseases by exhaustive pathological, 
entomological, and chemical examinations, which it is proposed to 
nave carried out at the Mackay Station. 
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Tlie Director proposes to re-introduce tlie Rose Bamboo variety 
from tlie Saudwicb Islands. At the time that the leading variety of 
cane of those islands was giving out, the Rose Bamboo was imported 
from Queensland, when it actually saved the situation for Hawaii 
upon large areas of land. The re-introduction will show what the 
effect of the change of climate has been. It is clear that a variety 
which has rendered such great service to the industry in Queensland 
should not be given up without every effort being made to enable it 
to regain its original qualities and productiveness.” 

The report next gives a brief history of the treatment and 
selection of canes from 1900 to 1904. "We have not space to devote to 
any of the numerous tables of analysis given, but the survival of the 
fittest is shown in ten varieties which answered so well in 1904, that 
they have been selected for further trial during 1905. 

The results they gave last season were as follows ; — 

Analyses and Ceoe Results oe the Ten Yaeieties selected 
EOR euethee Expeeiments in 1905. 


Serial No. 

Country. 

No. or Name of 
Variety. 

Density of 
Juice (firix). 

I o 
£ 3 
5:*"^ 
m 

o aj 
pE 

5 

Purity of 
Juice. . 

Yield of Cane | 
per acre in | 
English tons,r’ 

Yield of S'ugar 
per acre in 
English tone. 

19 

Louisiana . 

Louisiana Tiboo Merd^ 

16*2 

14-83 

0-71 

91*5 

45-8 

6*1 

22 

Trinidad .. 

Tiinadad S. 60 . . 

18-3 

16-96 

0-71 

92*7 

55*7 

8*4 

32 

I^Tew Guinea; 

iS'o. 8a ; 

19*8 

17-74 1 

T20 

89*6 

58-9 

9-7 

35 

Ditto i 

Xo. 15 

20*8 

19-71 i 

' U-55 

94-7 

59-8 

10-8 

40 

Ditto j 

Xo. 24 

20*5 

1 19*60 i 

1 0*27 ; 

95*6 

63-5 

11*1 

41 

Ditto 

No. 24a 

19*8 

1 17-86 j 

! 1-43 ! 

90*2 

58*9 

9-6. 

42 

Ditto 

No. 24 e 

18*6 

i 16-29 

1-42 1 

87*6 

60*4 

8-9 

59 

Ditto 

No. 64 ' 

19*0 

! 16'95 i 

1-31 1 

89-9 

o6'7 

8*6 

64 

Mauritius . . 

! Bois Rouge 

22-7 

1 20-69 

0-31 ! 

91*1 

51-3 

9-4 

68 

Ditto 

j kSettiers 

j 21-7 

20-88 i 

0-34 1 

96*2 

52-3 

9*8 


This final series of tests will cover three years, and include plant 
and first and second ratoon crops. 

On reviewing the tables of results, it is noteworthy and of 
moment to realise how far the newly introduced varieties have 
exceeded the older Queensland varieties in agricultural and commercial 
results. Certain varieties are not yet free from disease.., These are 
being carefuUy watched, and the utmost cai*e is being taken in order 
that no cane leaves the station without a clean bill of health. 

* Louisiana Tiboo Merd is nob at present as high in position as some excluded varieties. 
There were circumstances during the recent trials which operated against the variety, 
and this consideration, with the further one that it is the representative of another 
country, causes it to be included in the ” final t^ts.” 
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The new work in cane experimentation will include : — 

(a) Gontinned experiments with canes of the highest promise. 

(b) The planting of areas of the best varieties for distribation 

amongst farmers. 

(ij Experiments in methods of planting and cultivation- 
These will iiiclude tests in distances between the rows and quantity 
of seed used, also experiments in different methods of cultivation, 
with the cost and results. 


HISTOEY OF THE OCCUEEENCE OF THE SUGAE-CAHE 
LEAF-HOPPEE IH HAWAII. 

[I^erki/isielbf. saccha 7 ' id da [Kirha Idy) , j 
By E. C. L. Pebkins. 


The Pteport for 1904 of the Sugar Experiment Station of the 
Hawaiian Sugar Planters’ Association contains as an appendix a long 
account of the £e«/' /Topper pest and the best methods so far discovered 
of getting rid of it. We venture to reproduce a portion of this paper 
believing it will prove of permanent value to many of our readers. 

Mr. Perkins, the Superintendent of the Entomological Division, 
says ; — 

In the latter half of the year 1900 I first observed and collected 
specimens of the leaf-hopper of the cane, but it was not until the end 
of 1901 or the early part of 1902, that it came under my notice as 
doing quite serious damage locally on Oahu, and still some months 
later when its ravages were reported as being more extensive and it 
was submitted from one of the other islands — namely, Hauai. 

In my report written on ISTovember 15th, 1902, I remarked: This 
small insect is highly injurious to cane and its destructiveness 
threatens to exceed that of the cane-borer” — a statement, as the 
sequel proves, by no means exaggerated. 

As for various reasons it was not possible for me at that time per- 
sonally to visit the Windward Islands, during Mr. Xoebele’s absence 
from the Territory, I strongly advised that precautions should be 
. taken to keep the pest from being carried thither in seed of other cane 
on the. supposition, or rather in the hope, that it had not already- 
become established there. 

Hot long afterwards, however, I learnt that it was already strongly 
established both on Maui and the northern parts of Hawaii, and that 
any precautions against its introduction were therefore unnecessary. 

From that time to the present, samples of cane attacked by the leaf- 
hopper have been brought to me for examination constantly from all 
the sugar- growing islands and most districts of these islands, as well 
as many insects or other creatures supposed (rightly or wrongly) to 
be attacking these. 
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J udging from obserTations made by me on other imported insects, 
to the rate of increase of which I have paid special attention, I should 
consider that the leaf-hopper was introduced two or three ^^ears prior 
to 1900 ; hilt that until 1900 it was not in such numbers that it would 
be likely to come under the observation even of an entomologist, 
except by the merest chance. It is true that some plantation 
managers think the leaf -hopper has been present on tlieir plantations 
for many years, hut this is certainly an error of identification. 
During six years’ continuous collecting, from 1892 to 1897, when I 
formed a large collection of leaf-hoppers of many species and from 
every island, I never met with a single individual of the present pest. 

It is incredible that a species which is always gregarious, w^hich 
produces on the cane the most obvious and characteristic outward 
signs of its presence, and which when mature is readil}'^ attracted to 
the lights, should have entirely escaped my notice. Then, again, it 
wms one of the first species noticed and collected by me on my return 
to active field work in 1900. In the early days of m}’ collecting here 
an allied species of leaf-hopper was known to me to frequent the 
cane -fields in small numbers, and this would certainly not have been 
distinguished from the present pest except by a more careful com- 
parison than a non -entomologist would be likely to make. To sum 
up, it can be stated most positively that the present leaf-hopper 
attack is due to a i^est comparatively recently introduced into the 
islands and not to one of old standing, which has suddenly become 
injurious, as some are inclined to think. 

The Haivailan Leaf-hopper^ an Amtralkin Species and not identical 
iDith a'ny of the hiiherto 7'epoTted> Sftgar Pests in other Conntrits, — Seeing 
then that our leaf-hopper was an imported sj)ecies, in a report 
to the Hawaiian Sugar Planters’ Association, wTitten on Hoveniher 
loth, 1902, I stated that it was of the utmost importance for us to 
learn w^hether our leaf -hopper were one of those already knowm to 
attack cane in other countries or some species hitherto iinknowii as a 
pest, and in the latter event w^hence it had been imported. Obviously, 
if the species proved to be West Indian we did not want to send to 
Java to look for natural enemies. 

Such literature as wms to be procured in tbe islands dealing with 
leaf-hoppers injurious to cane I examined with great care, and in a 
report written to hlr. Tenney, of the Planters’ Association, on 
October 23rd, 1902, I expressed my opinion that the Hawaiian pest 
was certainly none of these,” and reiterated this in my report of 
November 15th above mentioned. At the same time I called atten- 
tion to the similarity in habits between the pest here and the 
Javanese species {Bicranotmpis vastatri^i'f Pinally, after xnnch 
correspondence with other countries, the matter was conclusively 
settled for me by Mr. Hirkaldy, who obtained from G-ermany cotypes 
of the Javanese insect described by Breddin and found it to be quite 
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distinct from tlie Hawaiian one. Other authorities considered the 
Javanese insect and ours identical. 

i\Ieanwhile I was also corresponding with Australian entomologists 
in the hope of procuring specimens of a Queensland cane-infesting 
leaf-hopper for comparison with oui’s ; but it was not till some six 
months after I began this correspondence that I had the great satis- 
faction of receiving from Mr. James Clark, of Cairns, four specimens 
of this (Queensland species, which proved to be the same species as 
our own. Mr. Clark also informed me that this leaf-hopper had been 
known there for years, that it was their only species, that it did no 
noticeable daiiia.ge, and was probably kept in check by some efficient 
natural enemy. 

As I have mentioned in former reports the fact that the leaf-hopper 
was present on cane in Queensland was discovered by me when 
inspecting some seed-cane imported from that country, the said seed- 
cane containing numerous eggs of a leaf-hopper, while a few very 
young insects were also present. These not being at a stage of 
development when their identity with our owu species could be 
decided, it was only on receipt of Mr. Clark’s specimens that this was 
finally settled. 

Genend Account of HahiU of the LeafAiopper . — It is not necessary 
to describe at great length the habits of the leaf -hopper, since they 
must now be familiar to most of those concerned, and at one time or 
another I have already fully reported upon these. The following 
summary may, however, be given. The eggs are laid in a chamber 
formed by the ovipositor of the female in the tissues of the leaf or in 
the stem of the cane. The number of eggs contained in one of these 
chambers varies considerably. Lately in Hamakua district I care- 
' fully opened up some hundreds of these chambers and found the 
number of eggs in each to be from one to twelve in number. That 
end of the egg which is nearest the external surface is the head end 
of the future leaf -hopper, and the red pigment spots, which form the 
eyes of the newly-emerged insect, are conspicuous at some distance 
behind the narrow apical extremity of the egg before it hatches. In 
the leaves the eggs are deposited on either surface of the thicker parts 
and being of elongate form, they usually reach about half way 
through the tissues. The soar is always visible and is often covered 
with a little whitish excretion. The apex or head end of the eggs is 
generally Just about level with the surface of the leaf, but sometimes 
they even protrude a little from the orifice of the chamber. The 
young emerge perpendicularly, head first, sometimes two together 
from the chamber, and as they emerge, the appendages at first 
apparently stuck to the body become free, and the little insect is at 
once active, and may be seen to perform peculiar sidling or retrograde 
movements similar to those of older ones or of the adult. As a 
number of individuals generally hatch from a single chamber, and as 
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tlie cliaml)ers are extremely iiumerons in a single leaf, very many 
being sometimes present in a square incb of surface, and as also in 
stripped cane thousands of these chambers may be present in a single 
stick, the total number of leafrhoppers that can, and sometimes do, 
emerge from a single stick and its croTvii of leaves is almost 
incredible. 

The young when they hatch are of a sociable nature and gregarious 
and especially congregate at the base of the leaves, and this habit is 
also largely retained by the adults, which also form large flocks in the 
seclusion of the youngest leaves of the crown. 

It is in the immature stages while growth is proceeding that the 
chief damage to the cane is done and the great excretion of hf)ney-dew 
takes place. 

It is not necessary to trace in detail the development of the insect 
thi’ough its post- embryonic stages to the adult, since in this point it 
essentially agrees with the several other island Delphacids, in which I 
have studied these points, and presents no abnormal features. 

The development of the tegniima and wings proceeds in the usual 
manner, by the outgrowth of lobes of the nieso- and metathorax. 
The fully-wioged insect is capable of at least moderately extensive 
flights, as is shown by the fact that it is attracted by the lights of 
steamers at some distance from the land, and on land to lights very 
far removed from its proper haunts. It is essentially nocturnal in its 
activities and when disturbed in the daytime flies but a short distance, 
or is even unwilling to fly at all, trusting to its leaping powers to 
escape, or is content to sidle round round the leaf or stem ont of sight, 
or to run backwards when threatened fi'om the front. 

The male, except for its rather smaller hulk, its darker abdomen, 
and different sexual structures, is extremely like the female. Copu- 
lation takes place at night. The adult hoppers, most of which lie still 
or hidden by day, emerge in crowds from their concealment at or 
shortly^ before dark. The female not rarely lays eggs by day, but 
probably much more often by nigbt. When laying, the ovipositor is 
held at right angles to the venti’al surface, and its point of attachment 
Just behind the posterior legs is very clearly seen when the tip is 
inserted into the tissues of the leaf. 

Bracliif pterions or fligJitless Form of the adult Leaf -hopper . — At 
certain seasons of the year, in certain localities at least, and perhaps 
in all, a distinct form of the leaf -hopper appears, differing very greatly 
from the ordinary adult. This form is remarkable for the fact that 
the wings are so little developed as to he unfit for flight and the 
characteristic markings of the fully- winged individuals are lost. 
In fact, no one at first sight would suppose the short and long 
winged forms to belong to the same species, the tegmina, or upper 
wings, of the former not extending so far back as the tip of the body, 
while the lower pair are aborted into scarcely visible lobes. 
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PoIymorpMsm in tke development of the wings affecting also often 
other parts of the body is a well-known feature of the Delphacid leaf- 
hoppers, and may be seen in other Hawaiian species. This appearance 
of a single species under two or more apparently totally distinct forms 
adds greatly to the difficulty of the student in determining the identity 
of these leaf-hoppers. 

One point in connection with this flightless form is worthy of notice, 
xllthoiigh the insect has not been with us for study for a sufficiently 
long time for us to speak with certainty on the point, yet, so far, the 
worst attacks of leaf-hopp>erhave always followed or been partly coin- 
cident with the production of these flightless females, that is to say, 
duriirg the colder months of the year, or in the early summer. In the 
course of my recent tour of investigation through Haiiiakua to Olaa, 
I did not find a single example of the short- winged form, while in the 
winter months from some })lantati(ins not less than fiftj" per cent, of 
the adults sent were of this form. This fact and some observations 
that I have made on other Hawaiian species, lead me to believe that 
the flightless leaf-hoppers are more prolific than the fully-winged 
specimens. 

2Iigr(tf4yry Siinirms of the Leaf -hopper . — As has been already stated 
the leai‘~hopper of the cane is nocturnal in its habits, and these insects 
are not seen on the wing by day except casually or when disturbed. 
On certain occasions, however, they have been seen flying in one 
direction in the daj'time in such numbers as to form a migratory swarm 
quite like that which occurs in the case of certain locusts, dragon-flies, 
butterflies and other insects. I am not aware that such migrations 
have been recorded previously of leaf-hopjpers, but they are known to 
be imdertakeii by the somewhat allied group of Aphidae, It would 
appear from observations made, that these leaf-hopper migrations are 
largely due to the fact that the food supply in the xilace whence they 
originate has become exhausted or impoverished by the number of the 
insects. 

Bifpts of Leuf-hipper Attach and lU When leaf-hoppers 

are piresent in large niinibers the midrib and sheath of the leaf often 
become conspicuously red, either in spots or almost wholly, but such 
an appearance may be due to other causes. The minute discoloured 
scars marking the opening of the egg chambers are a certain sign of 
the presence of the insects, even though they may not themselves be 
noticed. I detected the presence of the pest by these scars (on samples 
of cane sent for examination for other reasons) on certain plantations 
where at the time the leaf -hopper was said not to exist at all. Like 
other insects of their sub -order, leaf-hoppers excrete large quantities 
of a clear, sweet, liquid, called honeydew, and on this the usual fungi 
grow. Consequently in bad attacks whole fields of cane may be black 
with the usual black fungus, or in striking contrast white with another 
species, or the black smut may be followed and overgrown with the 
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•w’Mte fungus. Either of these fungi, however, nia}’' follow bad attacks 
of other insects that excrete honeydew, while on the contrary, had 
attacks of leaf-hox^per are not always followed by a very large fungus 
growth, for apparently much depends on climatic conditions. Yery 
heavy rains sonietinies so entirely wash off the honeydew that no 
medium for fungi growth remains. These fungi necessarily add to 
the damage done by the leaf-hoppers. Though they send no * Ilyplme 
into the tissues of the leaf, yet they sometimes entirely cover these, 
and the white fungus may be stripped oft* from either surface in flakes 
of considerable thickness, forming a solid shield against light and air. 

The result of the leaf -hopper attack when very severe is seen in 
the drying up of the leaves (from the constant sucking of their juices) 
before their full functions are performed. In consequeuce of this the 
j cunts of the stem, even at the time when they should be thickening, 
become on the contrary tapering and contracted, so much so some- 
times that the crown topiftes over and is even entirely destroyed, 
further growth, of course, being at an end. Young cane is some- 
times entirely killed out before any considerable length of stem has 
been produced. 

Although total destruction of a plant only occurs when the leaf- 
Iioj)per is in the most excessive numbers, yet even wdien present in 
large numbers the injury done must be considerable. Should a 
a plantation, thus attacked, after all produce a crop that comes up to 
the estimates, yet it is safe to say that without the pest these would be 
largely exceeded. 

Relative Immunity of different Varieties of Oane from Attack , — Some 
varieties of cane, other things being equal, appear less subject to 
attack than others. It must not be for a minute supposed that were 
a plantation formed entirely of one of these more immune varieties it 
would necessarily escape with little or no damage. The mere fact 
that the leaf -hopper will attack graminaceous plants other than cane 
(in the absence of the latter) is sufficient proof that vsuch is not likely 
to be the case, for there are naturally much greater differences 
between these and cane than between the most different varieties of 
the cane itself. Ilelative immunity from attack is a most difficult 
matter to judge of, because one can never be sure how much 
immunity is due to the nature of the variety of cane and how much 
to other causes. Even in a field of cane of one variety and apparently 
similar in, growth, one can frequently see the capriciousiiess of the 
leaf-hopper in its attacks (a capriciousness notorious too in other 
insects) from the fact that certain spots are more badly attacked than 

* Of course reference is here made only to the fungi which usually follow the attacks 
of Homoptera. Sei’eral species of true'leaf parasites are found in the cane fields and 
appear now to be more than usually dis-seminated, possibly owing to the abundance of 
leaf-hoppers atid insects accompanying them, that carry the spores. These fungi so 
far as I iiave examined them appear all to be known in other countries and are probably 
importations into Hawaii, 
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otliers. Ill some cases this is no doubt due to causes that can be 
perceived by man, such as greater shelter from prevalent winds, a 
ranker growth of leaf, presumably affording more abundant juice for 
food, but ill other cases no adequate cause for this eapriciousness is 
apparent. 

It seems certain that some varieties of cane will stand the attack of 
leaf-hopper better than others. Mr. Eckart, Director of the Hawaiian 
Sugar Planters’ E:!?:perinient Station, has furnished me with a list of 
new varieties of cane, grown there, arranged in order, according to the 
relative injury that each sustained from leaf -hopper. 

There may come, however, so severe an attack that no cane can 
resist it. 'Thus we have seen plants of “Yellow Caledonia” (at the 
extreme end of the list) which were of the strongest and most thrifty 
nature previous to the attack, some entirely destroyed and others 
very badly injured after a had outbreak. It is, however, probable 
that from an attack of hopper which would entirely destroy a held 
of “Pose Bamboo,” for instance, a field of “Yellow Caledonia” 
might recover. 

Mode of OccKpation of Neiv Fields in a District well ocrjopied hy Leaf- 
hoppers , — When a field of cane is first occupied h}^ leaf-hoptxiers they 
sometimes appear to spread over this in a very uniform manner, 
provided always that the conditions of growth of the cane, shelter, 
&c., are uniform. This can sometimes be very 'well seen in fields of 
very 3 "oung cane. One that was examined hj me consisted of cane 
about one month above ground, and on the average each jilant was 
the home of two mature leaf -hoppers. Obviously these had migrated, 
thither from adjoining fields, as they could not have reached maturity 
on such young plants. 

Two fields of cane adjoining one another, one of Yellow Caledonia 
the other of Pose Bamboo variety, each about five months old, held a 
stock of 20-50 adult hoppers to each crown, nniformH distributed in 
^ either field. These also had come by migration, for at the time there 
were very few young in these fields, and the egg chambers neaii^^ all 
Contained uiihatched eggs. This uniform distribution of hoj)pers over 
new fields of course only applies to such districts as have already" in 
some parts, at least, a superabundant siipxfiy of the pest. Their first 
appearance in a district has (so far as such early and exact evidence 
as I have on the subject goes) generally" been limited to a quite small 
area of one plantation. 

On Strippiny Oane in LeafMiopper Attack . — As I have incidentallj'" 
mentioned, leaf-hoppers like the more sheltered spots and hence it 
■ can sometimes be seen that they are in less numbers in well-stripped 
fields than those that are not stripped. This probably means nothing 
more than that the total number of the insects present are more 
unevenly distributed than would be the case were all fields stripped. 
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Probably not many of the pest are destroyed by stripping, since most 
of the eggs laid in siicb leaves as are stripped are abeady batched, 
and those which have not will produce young after the leaves are 
removed as I have myself proved. 

Pieids of iinstripped cane, that already contain leaf-hopper in such 
munbers as to be doing considerable damage, are better left in that 
condition, because a large proportion (in fact most) of the eggs and 
pupte of some of the most active of its enemies are to be found 
attached to the old dead or half-dry leaves, and some of these enemies 
are more intolerant of exposure by stripping than are the leaf-hoppers 
themselves. 

Dlftr^nep in Sever it >/ of Leaf -hopper Attack on Neighhouring Planta- 
tions. — 111 some cases it is evident that neighbouring plantations have 
suffered from the attack of leaf-hopper in a very different degree. 
This is due to several causes and sometimes obviously (1) to the 
difference in the length of time that the leaf-hopper has been present 
in large numbers. Thus a limited area in a district becomes first 
badly infected and when this spot has produced a superabundant 
supply of the pest, it spreads (sometimes in a migratory swarm) over 
a much larger adjoining area, which suffers greatly, while the cane 
immediately adjoining this larger area is not much injured. (2) 
Slightly different climatic causes probably exert a restraining 
influence or the reverse. (13) In some cases the number of natural 
enemies of the leaf -hopper (especially the numbers present when first 
it has occupied a new locality) may turn what threatens to be a bad 
attack into a light attack. lu some cases the fact that on adjoining- 
plantations the seriousness of the attack differs greatly seems 
inexplicable, and due only to that apparent capriciousness of the 
insect, of which I have already spoken. 

Some eight months ago I wrote in my report, ‘‘There is little doubt 
that its destructiveness will vary much with the locality and according 
to the season and it is by no means certain that is has as yet, even on 
Oahu, multiplied to the fullest extent.'” Later observations have 
fully convinced me of the truth of these statements, and I would add 
that were the pest allowed to multiply unchecked by natural enemies, 
it is by no means necessarily the plantations w^hich hitherto have 
siiflei-ed most that would do so in other seasons, nor those which have 
escaped considerable damage this year tha.t would be exempt another 
year. 

Mr. Perkins next refers at length to the natural enemies of the 
Leaf Hopper already present in Hawaii. These include : — 

The Black Spotted Eed Lady-Bird {Ooccinella repanda) which takes 
quite kindly to feeding on the young Leaf Hopper. 

The Crpptolaem'ua and Scymuus Lady-Birds. 

The Lace-Wing Ely [Chryaopa mtcrophya). Their larva are not 
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■only able to destroy tlie young leaf-hoppers but seem capable 
securing their eggs. 

Hyineiiopterous Parasite of the Leaf Hopjier {EdhroddplimL 
JaircJiildii). 

Yoxious species of Earwigs, 

Ants, 

Spiders of many species, 

Spider Parasites. 

Fungi’ Parasites. 

On the other hand there are a large number of insects attracted to 
the hopper-alfected canes and injuriously affecting them. Chief 
■amongst these are the species of liajttonciis and two or three species 

•of Ckirjiopliilus, 

Mr. Perkins concludes as follows : — 

In the foregoing pages 1 have dealt with the history of the leaf- 
hopper since its importation into the islands, its probable native home, 
its effect on cane and different varieties of cane, its habits, the various 
■other insects that accompany it, whether inj inious or otherwuse; the 
impossibility of using insecticides against it, and the possibility of 
securing effective natural enemies from other countries. More 
■especially have I considered the various natural enemies, animal or 
vegetable, already present here, and the parasites with which some of 
these natural enemies are themselves afflicted. 

The fine work done by some of the natural enemies now present, 
added to the fact that as good or better ones can surely be imported 
from other countries, can leave no doubt whatever in the mind of any 
entomologist who has investigated the matter, that the leaf-hopper 
•can be so far eliminated by these means as to become as innocuous, as 
-are now a score of what were once some of the worst pests here. 

For some of these latter one may now go a long day’s march in 
search without success. So far as the economic entomologist is con- 
cerned they are practically non-existent, and the ordinary man has 
•even forgotteii that they ever existed. 

I further believe that even with the aid the natural enemies 
available here on the spot, that by a constant watching for an increase 
of the pest and by transporting large numbers of the most efficient of 
its enemies to a spot threatened with a bad outbreak, the damage done 
by leaf-hopper could be reduced to small proportions. Obviously in 
the long run it will prove much more economical to send away for 
additional natural enemies. A few, or it may be even one, species of 
parasite or predaceous insect successfully introduced would render it 
unnecessary to pay further attention to the pest. 

It is amusing to read the advice given by the leading English- 
speaking entomologist of a foimer day, the late Prof. Westwood of 
Oxford, to the Grenadan planters on a bad outbreak of leaf-hopper 
occurring in their island. 
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'‘I can see/’ lie says, “but little ground for coming to any otKer 
conclusion tlian that man not be permitted to frustrate the 

intention of Providence, but that we must look alone with submission 
to that Power for the removal of these pests.” 

No doubt the religious feeling which inspired the above remarks is 
very pleasing to contemplate, but the advice to do nothing is now a 
little out of date, not to say ridiculous, in the light of our present 
knowledge. It must, however, be remembered that this advice was 
given three-quarters of a century ago (1833) and economic entomology 
has advanced somewhat since those days. 


PUBHIOATIONS EECEIYEB. 

Pegulatioxs relating to the Coxstkuctioi? Ese of 
Boilers ix the Dutch East Indies. By W, W. Campbell, 
82, Gordon Street, Glasgow, This is a translation of a 
manual originally written in Dutch for use in the Dutch East Indies. 
The piiblicaticm of an English edition has been undertaken in the 
hope that the information contained therein may prove profitable to 
a wider circle of readers ; especially to those firms who supply boilers 
to Java, and from ignorance of the tests subjected to them on their 
arrival, have had apparent reason for complaint. As the author says 
ill his preface, ' ‘ while these regulations leave much to he desired, 
this translation puts the conditions relating to the construction and 
use of boilers in the Dutch East Indies on a known footing.” 

Sun Pictures of the Antilles and British Guiana. ,By 
Algernon E. Aspinall, West India Committee, 15, Seething Lane, 
London., E.C. 2s. 6d. net. This large, foolscap volume, with a 
shrimp and purple-coloured cover gives Mr. Aspinall s latest attempt 
at poimlarising the West Indies. It contains 40 full-page illustrations 
from photos taken by the author on his recent tour among the 
Islands. These are all excellently reproduced. The subject matter 
consists mainly in information for tourists. But the whole hook is 
got up as a guide for intending tomasts to the West Indies, and it 
gives one a far better idea of what one may expect to see there than 
does the tourists’ ordinary vade mecum. 

Hand Book of the Methods Employed in the Sugar 
Industry and the Baw Sugar Factories of Java. Part I; 
By H. A. P. M. Tervoren, Sugar Experiment Station Kugok in West 
Java : Amsterdam, J. H. de Bussy. (In Dutch). This is a large -work 
of over 300 pages; it treats in detail the methods of analysis employed 
in the raw sugar works. We think we can best describe it by saying 
that it is an enlarged and extended treatise of the various subjects 
dealt with in our columns during the last eight years by Mr. H. 0. 
Prinsen GeerHgs. To those of our readers who understand Dutch, 
this volume will prove a most valuable addition to their library. 
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(EotTCBponbcnce. 


‘‘BASKET” SUaAE. 


To THE EeITOE of “ThE INTEH:^’■ATIOHAL SUGAE JOHRXAL.” 

Dear Sir, — Tlie description in the December number of your 
Journal of the “Miller” process of making “basket” sugar, is a 
faiiiy correct description of a process in use in Brazil, introduced by 
the early settlers some centuries ago, probably along 'with the sugar 
cane. 

By this process the product, well-known in the Liverpool market 
as “faroffa,” literally dour sugar, is made, and it is frequently quoted 
in the market reports of Liverpool houses by that name. It is 
practically “concrete” kept in motion to prevent it settling, and is 
usually made here in the iron pans of the Jamaica train and “beaten,” 
as it is called, with wooden paddles in wooden troughs till it dries. 
A Fryer’s concretor with two or more mechanical stirrers, as used for 
making a similar kind of refined sugar, may be used on a larger scale 
for making it. 

The colour varies from pale yellow to dark brown, and the polarisa- 
tion of a few samples I can dud noted in my laboratory books varies 
from 73| to sugar. 

Many of our common process estates, or “engeiihos” — there are 
about 1500 still left in Pernambuco alone — ^prefer making “ faxoff a ” 
on account of the high yield, and the price is comparatively good, as 
it is much used for mixing with other qualities. Most of it is going to 
South Brazil at present. 

I can send you a few samples if you wish. 

I am, youi*s faithfully, 

Aleeeb J. Watts. 

Pernambuco, January 22nd, 1905. 


P.S. — It may interest you to know that a Sugar Conference to which 
all interested are invited will assemble in Pernambuco on the 12th 
March. One of the principal points for discussion is the advisability 
or not of Brazil entering the Brussels Convention. 


The Standard newspaper has sent out a special Commissioner to the 
West Indies to investigate the present condition of adairs in those 
Colonies. Mis report wiE be awaited with interest. 
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MOiN^THLY LIST OF PATENTS. 

CommuBicated ‘by Mr. W. P. Tno:ipsoN, C.E., F.C.S., 

Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322j High Holborn, London. 


EN GLISH, — applicatiojSts. 

1509. B. E. E. HE'W'IiAjSros, London. Improvements in the 
p'reparation of a coloiiring matter /or, and its application in, the 
mart Ilf acture of sugar, 25th January, 1905. 

1629. J. W. Macpaplane, Glasgow. Improvements in connection 
■with centrifugul machines for sugar. 2Tth January, 1905. 

ABEIDGMENT. 

4112. E. Shaw, London. Improvements in the treatment or 
preparation of sugar, and in machinery or apparatus for use therein, 
ISth February, 1904. This invention relates more particularly to 
the class of sugar which is known in Portugal as ‘‘assiicar areado’’ 
(mratecl sugar), in Brazil as ‘‘assiicar refinado” (refined sugar), and 
in the East as ' ‘ basket sugar ” and which possesses the characteristic 
properties of very ready solubility, lightness, a marked tendency, 
when heaped up, to fall away until its appearance resembles that of 
loose snow, and when rubbed between the hngers feels smooth, whilst 
when it has been pressed and rubbed with a smooth material such as 
note paper presents a uiiiform surface, 

GEEMAN. — ABRIDGilENTS . 

156392. Josef Hyros and Alois Eak, of Brod, Bohemia. A 
diffusio’n l)attery luith constant jirogression of the material treated, more 
particularly heetroot shrcddings, under water pressure, 28th January, 
1902. This improved diffusion battery, in which there is a continuous 
progression of the material treated, more particularly beetroot 
shreddings, under water pressure, is characterised by a constriction 
or zone for excluding the shreddings formed in each diffusion vessel 
behind the straining zone, which constriction necessitates the drawing 
off of the Juice through the sieve of the previous zone. A battery 
formed in accordance with this invention is characterised by the 
arrangement of a conveyer scoop in combination with a stopping 
scoop in the transferring chambers, which serve for conveying the 
material from one diffuser into the next in continuous working. The 
diffusion battery consists of a number of adjacent diffusers which 
taper towards their ends, The shi-eddings are conveyed into the first 
diffuser and passed through it by means of a conveyer worm. They 
then come into the tiunsfer chamber and are there conveyed by the 
conveyer scoop and the stopping scoop into the wider part of the 
second diffuser through which they pass and are then in similar 
manner conveyed into the third chamber. The water serving for the 
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extraction passes under pressure into the fourth diffuser, escapes at 
the separation zone from the fourth diffuser, and passes at the wider 
end into the third diffuser and so-forth. It is draw’n from the 
separation zone by means of a pump, flows through a feed-heater and 
then passes into the wider end of the first condenser which it quits 
towards the narrower end as finished diffusion syrup, and then finally 
flows to the measuring vessels, 

156663. Heikrich Passbuhg, of Moscow. (Patent of addition 
to Patent No. 141065 of July 13th, 1901.) A method ofireatrng refined 
masse-cuite. February 26th, 1904. This is an improvement on the 
method described in the principal Patent No. 141065 for treating 
refined masse-cuite, and consists in the masse-cuite, which has been 
cooled approximately to zero, being cased in moulds insulated against 
the external communication of heat, so that the temperature of the 
casing medium (air, water or clear) approximates as far as possible to 
that of the masse-cuite. 

156986, A. WoHL, of Oharlottenburg, and Dr. xIlexanbeb 

Kolleepp, of Berlin. A process for making a pure-tasting edible 

sgrup from residual molasses of the strontia sugar extraction process, 
13th August, 1903. This invention relates to a process for making a 
pure-tasting edible syrup from the process of extracting sugar hj 
means of strontia, and consists in treating the residual molasses with 
lead saccharate with or without the use of acids. 

156987. A. WoHL, of Oharlottenburg, and Dr. AleXx^xpee 

Kollkepp, of Berlin. (Patent of addition to Patent No. 156986 of 

13th August, 1903.) A process for making a pure-tasting edible sgrup 
from residual 'molasses of the strontia sugar extraction g^rocess. 14th 
November, 1903. This process is an improvement on that described 
in connection with Patent No. 156986 and consists in replacing the 
lead saccharate employed in the principal Patent by other suitable 
insoluble basic lead compounds such, for instance, as lead hydroxide 
or basic lead nitrate. 

Copies of all published specifications with their drawings in these 
fists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for G-erman. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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I.VIPORTS AND EXPORTS OF SUGAR (UNITED KINGDOM) 

To Exi) OF Jaxuaky, 1904 and 1905. 

IMPORTS. 


Raw ScoAUfi,. 1 

Quantities. 

Values. 

1 

1 

Germany * .« ...... i 

Holland i 

Belgium 

France .... 

Ausfcria-Hungar}^ . . ...... 

J ava 

Philippine Islands 

Cuba 

Peru . . . . 

Brazil 

Argentine Republic .... .... 

Mauritius 

British East Indies ....... . 

Br. W. Indies, Guiana, &c. 
Other Countries 

11+04. 

Gwts. 

564,581 

23,977 

28,931 

6,154 

180,901 

46,219 

92,806 

23,627 

60,516 

18.673 

75.673 
29,336 

190S. 

Cwts. 

272,939 

46,940 

134,132 

1,463 

95,050 

130,660 

209,961 

17,559 



25,875 

8,228 

157,577 

92,708 

1904. 

£ 

243,840 

9,360 

11,188 

3,201 

79,900 

23,230| 

4^020 

9,209 

22,134 

7,944 

48,041 

14,890 

1905. 

£ 

196,596 

34,651 

99,912 

1,002 

69,140 

91,263 

159,676 

12,284 

*16,161 

3,701 

133,343 

69,849 


Total Raw Sugars 

1,151,394 

1493,092 

514,957 

887,578 

Refined Sugahs. 

Germany 

1 Holland 

i Belgium 

} h'rance 

1 Other Countries 

1 777,426 

217,804 
31,075 
100,940 
64,768 

1,006,068 

1 160,563 

! 40,277 

; 43,691 

! 26,959 

429,215 

129,562 

17,323 

55,449 

33,365 

85o,49o 

139,793 

34,715 

37,021 

23,783 

! Total Refined Sugars , . 

1 Molasses 

; 1,192,013 * 1,277,558 
141,772 i 119,796 

664,914 

26,277 

1,090,807 ! 
27,971 

Total Imports 

: 2,485,179 i 2,590,446 

1,206,148 

2,006,356 


EXPOETS. 



British; Refined SuGAli^. 

' Cwts. 

i Cwts. 

£ 

1 ^ 

Sweden and Norway ...... 

i 517 

1 2,647 

385 

2,242 

Denmark 

0,978 

j 9,152 

5,416 

! 7,305 

Holland 

; 5,070 

' 6,796 

2,581 

S 5,726 

Belgium 

1,209 

i 444 

695 

i 324 

PortiigaL Azores, &c 

i 671 

i 1,499 

1 

392 

, 1,179 

Italy 

; 320 

157 


Other Countries 

31,700 

i 9,514 

20,960 

j *'*9Vl9P 

Foeeigx & Colonial Sugars. 

1 49,365 

1 30,052 

I 

30,586 

1 25,967 

Refined and Candy ........ 

1 1,563 

' 1,682 

1,179 

1,634 

Unrefined 

1 3,588 

3,776 

1,946 

2,921 

Molasses 

i 19 

! 

1 163 

8 

70 

Total Exports 

1 54,535 

85,673 

33,719 

30,592 
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UNITED STATES. 


fWillett 4- Gray, %€.) 



(Tons of 2,240 lbs.) 

1905. 

Tons. 

1904. 

Tons. 

Total E-eceipts, Jan. 1st to Eeb. 16th . . 

241,452 . . 

281,572 

Beceipts of Refilled ,, ,, ,, 

100 .. 

.... 

Deliveries ,, ,, ,, 

241,452 .. 

221,424 

Consumption (4 Ports, Exports deducted) 



since 1st January 

186,250 .. 

186,475 

Importers’ Stocks (4 Ports) Feb. 15th . . 

, . 

22,809 

Total Stocks, Feb. 22nd 

158,000 . . 

105,708 

Stocks in Cuba, Feb. 22nd 

181,000 .. 

158,000 

1904. 

1903. 

Total Consumption for twelve months . . 2 

,727,162 .. 

2,549,643 

CUBA. 



Statement of Exports and Stocks of 

Sugar, 1904 

AND 1905. 


1904. 

1905. 

(Tons of 2,2401bs.) 

Tons. 

Tons. 

Exports . . , , . . . . 

131,228 .. 

149,888 

Stocks . . . , 

1 1 0, 185 o 

108,732 


246,413 

258,620 

Local Consumption (one month) 

3,850 . 

4,100 


250,263 . 

262,720 

Stock on 1st January (old crop) 

94,835 . 


Receipts at Ports up to January Slst 

155,428 

262,720 


Samna^ Slst Janmrtj, 1905. 


J. Guma. — F. Mejer. 


UNITED KINGDOM. 


Statement of Imports, Exports, and Consumption for One Month 

ENDING January 31st. 


Sugar. 

1904. 

Imports. 

1904. 

1903. 

Exports (Foreign). 

; 1905. 1904. 1903. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined 

.... 6.3,878 . 

. 59,601 

70,728 

84 . 

78 . 

83 

Raw 

. . . . 59,654 . 

- 57,569 . . 

52,135 

189 . 

,, 179 . 

158 

Molasses 

5.990 . 

7,0S8 .. 

7,444 

8 . 

1 . 

— 

Total 

.... 129,522 . 

. 124,258 .. 

130,307 

281 . 

. 258 . 

. 241 


Home Consumption, 



1 9i.)5. 

1904. 

1903. 


Tons, 

Tons. 

Tons. 

Refined 


63,400 . 

. 64,276 

Refined (in Bond) in the United Kingdom 

45,395 . 

36,837 , 

— 

Raw 


10,987 

. 41,459 

Molasses 

9,106 . 

6,118 . 

6,292 

Molasses, manufaetured (in Bond) in XJ.K. ..... 

4,809 . 

4,967 . 

~ 

Total 

130,881 . 

. 122,309 . 

. 112,027 

E.xporta of British Refined. 

1,502 . 

2,468 . 

1,960 

Total Home Consumption of Sugar 

129,379 . 

, 119,841 . 

. 110,067 
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Stocks op Sucas m Epeope at toeten pates^ Eeb. 1st to 22kp, 

COMPAEED 'WITH PEETIOUS YeAES. 

Ik THOtrSAKBS OP TOKS, TO TEE KEAEEST THOUSAXP. 


Great 

Britain. 

GeiTQany 

including 

Hamburg. 

France. 

Austria. 

i 

! Holland and 
1 Belgium. 

Total 

1905. 

174 

1027 

! 627 

! 

... 

1 550 

1 

j 156 

2534 


1904. 1908. 1902. 1901. 

Totals .. 8448 .. 3211 .. 3369 .. ,2693 


Twelve Months^ Constjhptioh of Seoae in Epeope foe 

ThEEE Ye AES, EKDIKG JaKEAEY 31 ST, IK THOUSAKES OF TOKS. 
fLieht’s Cireiilav.) 


Great ' 

Britain. 

France. 

1 Holland, 
Austria. iBelgium, 

1 &:c. 

Total 

1904-O. 

Total 

1903-4. 

Total 

1902-S. 

1790 1 1057 

675 

, 1 

476 ! 192 

1 t 

; 4190 

3777 ; 

1 

3462 


Estihateb Ceop op Beeteoot Se&ak ok the Coktikekt of Eueope 

FOE THE CEEEEKT CaHPAI&K, COAIPAKEP WITH THE ACTUAL CHOP 
OF THE TEHEE PEETIOUS CAMPAIGNS. 


(^mm Liehfs Monthly Circular.) 

1904-1905. 1903-1904. 1902-1908. 1901-1902. 


Tons. Tons. Tons. Tons. 

Germany 1,575,000 ..1,927,681 ..1,762,461 ..2,304,923 

Austria 893,000 ..1,167,959 ..1,057,692 ..1,301,549 

Erance 625,000.. 804,308.. 833,210 .. 1,123,533 

Enssia 940,000 ..1,206,907 ..1,256,311 ..1,098,983 

Belgium . 173,000 . . 203,446 .. . 224,090 , . 334,960 

HoHand 135,000.. 123,551 .. 102,411.. 203,172 


Otter Countries , 340,000 .. 441,116 .. 325,082 . . 393,236 


4,681,000 5,874,968 5,561,257 6,760,356 



THE 


INTERNATIONAL 

SUGAR JOURNAL. 


Ko. 76 . APEIL, l^ao. Tol. YII. 


All coiiiimiiiications to he siddressed fco The Editor, 
Office of The Hidjar AltriB.cho'm , near Mancliester. 

All Adrerti.^eineiits to he sent flrret'L 

Clief|_iies and Postal Orders to Pe made payable to Norman 
Rodger, Altrincliam. 

(d^Tlie Editor is not responsible iof statemenis or opinions con- 
tained in articles wliicli are signed, or the source of wbicli is named* 


NOTES AND COAIMENTS. 


Parliamentary Debates on ttie Swgar Convention. 

A Parliamentary Debate on tlie Sugar OonTentio!! is getting quite 
a Iiardy aiiiiuai in tlie United Kingdom. Tliis year there was the 
additional incentive that the Grovemment was supposed to be in a 
moribund condition and might be defeated on the vote. So an 
amendment was carefully prepared l>y Mr. Kearley, particulars of 
which will be found on another page ; but the subsequent debate served 
only to strengthen the hands of the supporters of the Convention and 
it is considered that the Opposition have been eifectively silenced 
for some time to come. Pew of the latter were heard to aiij- great 
eifect they merely repeated the old string of fallacies, and, what were 
more dangerous, half-truths. Thus Mr. Lloyd- George asserted that 
the price had gone down half on the Continent, and had almost doubled 
here. But he omitted to state from what original figures. He also 
referred to the large increase in the supply of cane sugar in Java 
4|.nd Cuba during the last 20 years of bounties; but did not touch on 
the fact that the Cartel bounties, which only came into O2?eration the 
last two or three years of that period, put a cliffei’ent complexion on 
affairs, and obliged J ava sugar to he sold at ruinously low prices. 
This could not have failed to have adversely affected supplies in the 
long runl Mr. Lloyd-George talhed about 15,000 men and women 
in the confectionery trade being thrown out of emplojunent, and that 
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in return ‘ " a few hundreds had been added to those employed in the 
refining industries of Greenock and elsewhere.” One can ailord to 
ignore the gibe about ‘"a few hundreds,” but there are also some 
thousands of men employed in the sugar machinery manufactories 
who will now be hard at work for some years to come supplying new 
plant for the colonial sugar industry. They have long suffered from 
slackness of trade. 

Net and Average Prices. 

Much strong argument, if not vituperation, might he avoided in 
these debates and controversies on the sugar question if those taking 
part in it wmuld, when discussing the rise in the price of sugar, state 
what price they refer to : the average price, the net price for a 
particular j^ear (which may have been an artitically low one, as was 
the case in 1902), or the natural price based on the cost of production. 
At present confusion reigns, and it is doubtless convenient for certain 
political parties. Thus we find a cartoon by a well-known Liberal 
political artist, in w'hich, on one side, Mr. Balfour is shown 
congratulating Sir Alfred Jones that the Sugar Convention has done 
so much good to the West Indies by raising the price of sugar; on 
the other side he is shown informing Mr. Bull that the Sugar 
Convention has had nothing to do with the rise in sugar. The facts 
are that the Convention has raised the price— from an artificial 
and abnormally low figure to one more nearly in accord with 
the cost of production. Thus the Convention is evidently responsible 
for a rise from 6s. in 1902 to 10s., the price last August. But it has 
had no direct responsibility for the further rise during the winter 
months. This last rise is due to the drought and to that alone. But 
that there have been indirect influences on both sides may be 
admitted. The virtual monopoly of the world’s sugar market, which 
the bounties have long held for the Continental beet producers, has 
greatly accentuated the crisis. On the other hand it is doubtless true 
that the increased consumption shown on the Continent has absorbed 
some of the sugar that would otherwise have been available for the 
British market : but had last season’s crop come up to expectations 
no such shortage would have arisen. 

Tile Purport of the Convention. 

The situation may therefore he summed up as this: the Con- 
vention was formed on sound economic principles to overcome 
and permanently destroy an artificial system . of trade which, 
while accompanied by abnormal fluctuations of price, had for 
its ultimate goal the securing of a monopoly in production , where- 
upon prices Would be permanently raised to a high figure by the 
monopolists to the lasting detriment of the consumer. This monopoly 



the Convention has succeeded in preventing by substituting a system 
based on the equitable laws of free supply and demand. But when 
so many factors are involved — weather, crops, visible supplies, con- 
sumption, &c., — it is inevitable that, if only temporarily, the course of 
true trade should not run entirely smooth. The adverse factors so 
far include : a severe drought on the continent, greatly reducing the 
beet sugar supply for 1904; an unexpectedly large increase in con- 
sumption in Trance, Germany, and Austria (a satisfactory feature 
from a cosmopolitan point of view) ; the inability of the British sugar 
colonies to recover from a long period of stagnation in next to 
no time— it is a question of years, not months, to restore a semi- 
ruined agricultural industry ; and the refusal of a few countries to 
join the Sugar Convention, as a consequence of which theii* production 
is subject to a countervailing duty* on entering Convention 
countries. This last factor is made so much of just now, but it is 
probably only a question of time ere all the recalcitrants (with the 
possible exception of Eussia) will fall into line with the Convention 
and have the penalty removed. Several States have already done 
this ; and Argentina, the only other important country besides 
Eussia to hold out, will come to terms as soon as she needs an outside 
market for her production. We have, we think, mentioned the chief 
temporary drawbacks of the Brussels Convention ; and we are sure 
all right-thinking men will admit they are of but infinitesimal 
importance* compared with the advantages of permanently securing a 
constant supply of good sugar at a price based on the cost of pro- 
duction, and coming from such widespread sources as to ensure that 
no adverse weather conditions in one corner of the world shall have a 
material influence on the total output available for the consumption 
of -country. And will not men have the patience to wait till this 
state of affairs can be an accomplished fact — it is only a question of a 
few years ?. 

Another Cane Disease In Hawaih 
Mr. E. L. 0. Perkins, of Hawaii Experiment Station, calls attention 
to another cane disease, which in many respects resembles that called 
‘‘ Top-rot ” by Wakker and Went in their work on cane diseases. He 
. states that the leaves of the crown are in bad cases all killed ; the 
youngest ones become a putrid mass with an intolerable stench ; the 
stems contain little juice and are extremely brittle. .As the top dies 
the lower eyes grow out in the young cane. Old cane does not seem 
to be affected by this disease. One or more of the so-called “ rusf 
diseases are also often present on the diseased cane. So far, however, 
no full knowledge has been obtained of the character and identity of 
this new pest. The Hawaiian sugar industry seems to be under a 


* Our own 0-overument, needless to add, substituted “ Prohibition,” hut either 
implies virtual exclusion. 
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somewliat unfortunate cloud just now. Disease and insect pests are 
seriously affecting tlie crops, and it will require niucli labour on the 
part of the savants stationed there to root out these evils. 


«‘Tlie Defecation of Cane Juices— A lost Art.’’ 

Dnder this heading Mr. W. L. Bass discusses the practice of defeca- 
tion or clarification in a recent number of The American Swjar IndHstr}/ 
and Beet t>agar (razette. He lays special stress on the importaiK-e 
of this branch of the process of sugar manufacture; but deems that 
the sugar makers of to-day have forgotten how to defecate. Practical 
defecation which consists of “ liming,” “ cracking,” “ subsiding,” and 
^‘decanting,” cannot in Mr. Bass" opinion be carried on satisfactorily 
in any modern contrivance that is “ supplied with a coil or piping as 
heating mediiiin, no matter whether it he called an eliminator, a 
“ clarifier or a defecator.” His own practice he cites in support of 
liis contention ; he has a sugar factory in San Domingo that turned 
out 9d>00 tons of sugar last year, of which the first sugar bad a 
purity of 97 and the seconds one of 90. In Ijis system no filter 
presses nor crystallizers were used ; no chemist was employed. The 
defecators were properly equipped and the defecation and lining were 
carried on by unskilled labourers. Finally, no chemicals other than 
lime were used. The total amount ^of sugar obtained wus 9 ’27/^ on 
the weight of cane. Mr. Bass further asserts that there no sugar in 
sugar cane, and that ‘'what actually is the case is that a plant called 
“sugar cane contains a juice which, if extracted at the right time 
“ and properly treated, when Inter concentrated will yield crystals of 
“ sugar .... the extent to which any given cane juice ilelds 
“ actual sugar depends larr/eJg upon how it was defecated or clarified 
“ in the defecators.” Mr. Bass has certainly the courage of his 
opinions, but wlien he proposes we should dispense with the chemist 
and revert to nmskilltd lahou^^ers once more, very few inoderi} sugar 
iiianufactiireTS will agree with him. It is too patent that what the 
cane sugar- industry wants is more skilled chemists and fewer 
unskilled lahoiirers. 


Molasctift Industry. 

There is every indication that the manufacture of inolasciiit is ■ 
making %mi*y satisfactory progress in British Guiana. The average 
price paid in England during the latter half of 1901 was Tl per tom 
A ton of niolascuit requires for its manufacture about 130 gallons of 
molasses of a density 44 to 46 Be., as well as the megass meal. The 
cost of the niolascuit is as follows : manufacture, including local 
freight and lighterage, 4 dol. 50 c. per ton ; home freight, royalties, 
commission, &c., 7 dols. per ton ; net profit to manufacturers 
7 dols. 70 c. (£l 12s.) per ton, equal to very nearly 6 c. per gallon 
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for tiie molasses. employing special macMiiery tlie net cost of 
manufacture can, however, be reduced from lOs. (the cost by hand 
labour) to 2s. 6d. per ton. In 1904, 2,779 tons of molascuifc Tallied at 
£12,800 were exported. 


Cuba — Tariff Notes. 

The reductions of duty accorded to agricultural machinery (in par- 
ticular to machinery for the manufacture of sugar and spirits] as far 
back as 1901, are now no Longer in force. Tliis change, while doubt- 
less to the advantage of American manufacturers, will be boniid to 
adversely affect the several British firms who have had large dealings 
in the past with Cuba. Yet it remains to be seen Avhether the high 
qualities of the British product will not prove superior to the obstacle 
of an 'import duty in the eyes of many factory owners. 


Golden Syrup. 

The Board of Trade is reported to have issued a circular proposing 
to invite the Perniaiieut Sugar Commission to include Golden Syrup 
under the regulations of the Sugar Convention. If this proposal is 
carried out, all golden syrup would in future have to be manufactured 
in bond. As at present made, a rebate can be secured on all of this 
commodity exported. Some objection is being offered by the small 
refiners in both Liverpool and Glasgow districts, as they consider the 
cost of special customs supervision will weigh heavily on tliein . But 
neither the big manufacturers nor the general consumer will be 
affected. 


Sugar Beet Culture in freland- 
It must he admitted that the promoters of a beet sugar industry in 
the IJiiited Kingdom are not meeting with invariable success. Thus 
the Department of Agriculture in Ireland is stated to have expressed 
the opinion that Iriish farmers could not profitably undertake the 
growing of a beet crop. Too large an area would be requhed to 
support a central factory; and the amount of labour req_uii’‘ed in the 
fields would be far in excess of that requh*ed for other root crops. So 
it seems Irish farmers wdll not easily he induced to abandon the 
cultivation of turnips or mangels in favoui* of sugar beets. 


.The gross profit earned last year hy the great Say Eefinery, at 
Paris, is stated to have been £181,000 ; in 1903 it was £300,000. 


The Government of Surinam is planning the establishment of large 
sugar works in that colony. Particulars can be obtained from 
Herrn Havelaar, Chef van het Bouwdepartement, Paramaribo. 
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THE FALLACIES OF -WOHLD-BE FEEE TRADEES. 


It is almost incredible that the doctrines of Free Trade should have 
had, during the last forty years, such misguided high priests. Until 
two years ago the sugar question was the only oj)portunity for 
expounding their views, and the readers of the Siigd.r Gane and the 
Intern at ional Sngar Journal have had frequent opportunities, during 
that period, of testing the arguments and facts advanced by those who 
professed to defend Free Trade, and denounced the idea of hindering 
the foreign producer from being protected in British markets. That, 
they said, would be protection to British producers. When that 
argument failed they declared that the first and only principle of Free 
Trade was cheapness — cheapness of any kind, natural or artificial. 

This still goes on. Persons signing themselves “ Free Trader” 
still write to the papers denouncing the Sugar Convention as a 
protectionist device, and charging it with having caused the recent 
drought on the Continent which reduced the crop of beetroot sugar 
from 5,700,000 tons to 4,680,000 tons. 

One such enthusiast has attacked also the reputed authors or 
originators of the Convention, mentioning especially Mr. Martineau 
by name. This has drawn from Mr. Martineau a letter which seems 
to us to put the case for the Convention so clearly that we give the 
following extracts from it (8ee North Devon Journal of March 23rd, 
1905) ~ 

The Fisc^ve Question. 

To the Editor of the North Devon Journal. 

Sir, — A brief letter of mine in reply to a private correspondent 
found its way into j’our columns on the 16th of February. I merely 
stated, in reply to questions, that I was not connected with the West 
Indies, but had dealt with the sugar question for many years as 
Secretary to the British Sugar Refiners’ Committee. I added a few 
remarks in reference to the present controversy about the price of 
sugar, in which 1 pointed out that every reasonable person must 
admit how impossible it is to be supplied permanently with an articb.^ 
below cost price, because aU the natui'al producers would shut up 
shop. That, I said, was just what Germany and Austria hoped for 
with regard to sugar. 

My attention has now been called to a letter in your Journal of the 
9th inst. iu which the writer attacks my simple and self-evident 
assertions, having failed to read with sufficient care what I said, 
*####* 

He mis-reads my little axiom. I never said that the bounties had 
caused the production of cane sugar to cease. I merely stated an 
evident truth — that the permanent supply of an article below cost 
price must shut up all natural competition. I added, as a corollary, 
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tliat if we could be giiaranteed the permrmerd supply of commodities 
below cost price — or for nothing — we should all of us be only too 
pleased. That is the whole point of the argument. It is because the 
supply of sugar below cost price is bound to be tempoTanj that such 
an artificial interference with the course of nature is to be deprecated 
— not only in the interest of the producer, but also, still more, in that 
of the consumer, xln intelligent reader would have read this moral 
between the lines of my short note. 

^‘Free Trader'' desires to dispute this, and I am quite prepared 
to join issue with Mm, though I should hesitate to trespass on your 
valuable space were it not that this question of price has become a 
somewhat burning one. 

The process of bounty-fed competition is an interesting study for a 
Free Trader ; and as I happen to be intimately acquainted with every 
detail of it I will give your correspondent the benefit of my experience. 
It is an object lesson as to the effect of allowing foreign producers to 
be protected in British and other neutral markets, and is, therefore, 
of 'great value to Free Traders like your correspondent and myself. 

Bounties necessarily cause overproduction, which, in its turn, 
causes a glut, a fall in price, and (as the late Lord Farrer put it) 
“ collapse and ruin.’’ A fall below cost price brings immediately a 
reduction of production and a consequent rise. Here are the figures 
for a few years as regards sugar : — 

Stocks oil 1st Sept. Highest Price Lowest Price 

Tons, per cwt. per cwt. 


1884 1,000,000 18s. 2d 9s. 9d. 


1888 . . . . 

750,000 . . 

. . 16s. 3d. 

. . . . 12s. 6d. 

1889 . . . . 

600,000 . . 

. . 28s. 3d. 

. . . . 11s. Od. 

1898 . . . . 

600,000 . . 

. . 19s. Od. 

.... 12s. 2d. 

1897 .... 

1,250,000 . . 

9s. 4|d. 

.... Ss. 2d. 


These are sufficient to show the kind of fluctuations brought about 
by bounties. From 1884 to the present time we have had prices dowm 
to 9s., 8s., and even 6s., for an article which costs 9s. 6d. to 10s, to 
produce. These low prices have been brought about by over- 
production, resulting eventually in excessive stocks throughout the 
world at the end of the season, amounting sometimes to over a 
million, and recent!}^ to over two million tons of sugar. This over- 
production has invariably been followed by a reduction in production, 
which has frequently brought stocks down to a dangerously low level, 
and has raised prices to 18s., 16s-, 2Ss., 19s., and now to 14s. 6d. 
This last rise is caused, like some of its predecessors, by bounties 
having made us dependent on one great and artificially stimulated 
industry — the European beetroot ci'Op. lAhenever it has a bad 
season we have high p>rices. That was the case in 1889, when prices 
went up to 28s., and stocks dropped to 600,000 tons. Again, to take 
a more recent instance, stocks at the end of the season in 1902 stood 
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at the enormous figure of 2,000,000 tons, and we had prices down to- 
6s. That figure was repeated in 1903 ; and even in 1904, in spite of 
a great increase in consumption, the world had a stock on the 1st of 
September of 1,427,000 tons, coupled with very low prices, which 
would have continued had it not been that the beetroot crop suffered 
from a great drought, and instead of turning out 5,700,000 tons of 
sugar, as it would have done under ordinary conditions of weather, 
only luelded 4,680,000 tons. Hence these tears. 

These facts show that a bounty-fed jwoductioii grows very big and 
keeps all other production very small, first lowering prices to a point 
where natural producers cease to progress, and then, when the 
reaction comes, with reduced stock, driving prices to so a high 
pitch that competition revives and the process repeats itself. In the 
end the consumer finds that on the average he has paid more for Ms 
sugar than he would have done if there had been no bounties. These 
figures also show how misguided I should have been if I had, as your 
correspondent declares, stated that ‘"the sugar cane production of the 
world was becoming extinct under the influence of the Continental 
bounty system.'’ What thej^ do show, as I shall presently prove, is 
that in each swing of the pendulum the natural producer has been 
checked in his progress, wMie his bounty-fed competitor has gone on 
doubling and trebling his production. 

The great and original slump in the price of sugar, caused by the 
bounties, came in 1884. The lowest price ever known for the 
standard quality of raw beetroot sugar was, at that time, about 19s. 
The market became so overstocked in 1884 that prices fell to that 
figure and then quietly continued to fall to half that price, viz., 
9s, 9d. There was immediately a violent reduction in production, 
jind prices rose to 17s. The pendulum has repeated the saving ever 
since. The following figui’es show the result; beetroot has progressed 
and cane has nearly stood still. 

VISIBLE ANNUAL PRODUCTIOX 01? THE WORLD IIS^ TONS. 

Average of live years 

ending Cane. Beet (European.) 

1S8S 2,658,153 2,132,605 

1893 ... . 2,820,429 3,358,237 

1898 3 111,576 4,471,373 

1903 3,584,238 5,669,513 

In tile five years 
ending 

1873 cane sugar constituted 63'9 per cent, of tlie total. 

1878 „ „ „ 58-2 

1SS3 ,, ,, „ 53-3 

ISSS „ „ „ 52-2 „ „ „ 

1®93 M ■> >. 45’6 ,, ,, ,, 

1898 „ „ „ 40-9 „ „ 

1903 „ „ „ 38-3 
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I iiaye never used tlie rise of 400,000 tons in the recent production 
of cane sugar as an argument. Of course, eyerybcdy knew that 6s. 
■would not be a permanent price, and all who were conversant whth 
the subject knew that if it lasted much longer it wajuld practically 
leave Germany, Austria, and France masters of the situation. “Free 
Trader” contradicts my statement that Germany hoped for such a 
result. By “Germany” I meant the German sugar industry, not the 
Governmeiit. The leader of that industry distinctly stated, a few 
years ago, in a speech at their general meeting, that low prices w'ere 
what thej' must aim at in order to crush competition. 

I really must apologise for this long letter, but I am anxious, as a 
free trader, that “'Free Trader” should master the rudiments. 

I am, sir, yours faithfully, 

George Martixeae. 

Gomshall, Surrey, March 16th, 1905. 


THE SUGAE COXYEXTION. 


ANOTHER ITERATE IN ParEIAAIENT. 

As was only to be expected, the Sugar Convciition has formed one 
of the several questions of the day that have served as a pretext for 
the Opposition to hinder the legitimate Parliamentary business by 
means of ameiidmeiits to the Address or moveineiits to adjourn the 
House. On February 2Sth and March 1st, the greater part of two 
days was taken up in discussing the following amendment, moved by 
Mr. Keaiiey (Devoiiport) ; — 

“ But we ImoiM}' represent to your Majesty that your Majesty’s Govern- 
ment in committiug ihe country to the policy of the Brussels Sugar Con- 
vention have inflicted heavy' losses upon trade, diminished employment of 
labour, enormously increased the cost of a necessaiy’’ food to consumers, 
without any' compensatory^ advantage; and we humbly' submit to y'our 
^lajesty that these evil results call for an immediate remedy ; and that the 
Convention should be denounced at the earliest possible moment.” 

Mr. Keaiiey^ argued that the British refiners had really^ enjoyed 
undisturbed prosperity' for 45 years, and therefore did not need the 
aid the Goiiveiition was supposed to bring them. He asserted that 
there was no proof that the rise in the price wms due to the drought ; 
the shortage, he estimated, would have accounted for a rise of but Is. 
or 2s., and the price had increased by 150 per cent. He attempted 
to draw unfavourable conclusions as to the effect of the Convention 
on the "\Yest Indian supplies, and concluded by pointing to the 
growung competition abroad in the confectionery' business — the result 
of the Convention. 

Several other members of the Opposition spoke, and then Mr. 
Ghamberiain’s turn came. He began by' say'ing it wms true he took 
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a very great interest in tiie matter ; but lie refused to admit that he 
was the author of the Convention so vigorously condemned by the 
Opposition. He regretted one of the speakers could not separate 
the question of the sugar tax from that of the Convention. He 
admitted that he himself did not approve of the sugar tax, but 
regarded it at the present time as a necessary means of raising 
revenue. The statement that sugar was cheaper on the Continent 
than here was not true; there was not a single country in which 
sugar was cheaper now than in England. The question before the 
House that night had nothing to do with the West Indies; but as — 

Tt is charged that the Convention has done no good to the West Indies, I 
venture to tell the hon. gentleman that there is not a single person connected 
with the W est Indies who will agree with his statement' — whether he be a 
Tory, a Liberal Unionist, or a Radical, or an independent person, as the 
hon. gentleman calls himself — something like Mahomet’s coffin, between 
heaven and the other place. None of these people connected with the 
West Indies will justify the statement the hon. member has made; and if 
he wants an illustration I will refer him to the Radical candidate for 
Buteshire, Mr. Lamont, wdio is, I believe, connected with the West Indies, 
and who told his constituents in a speech only the other day that no greater 
boon has ever been conferred on the West Indies than this Convention.’*^ 

Mr. Chamberlain next went on to discuss the facts relating to the 
rise in price and showed that the weather had affected not only sugar 
but cotton, potatoes and onions, yet the Government is blamed for it 
in the case of sugar alone. 

Last year, wasn’t it, a tremendous rise in the price of cotton tut)k place — 
a matter of infinitely more importance than the rise in the pdce of sugar, a 
matter paralysing the whole of the vast trade of the biggest industry 
we have, except the industry of agriculture. Was there any kind 
of party, what you may call political, discussion during the whole course of 
the dearth of cotton P It w^as due to the’ same cause as the rise in the price 
of sugar. It Was due to the diminution of the crop in ilmerica, and to the 
natural consequences of such a diminution, the attempts of monopolists to 
control the crop. Well, 1 do not take that alone. I heard some fear of some- 
thing of the kind now — I am not really informed on the subject — ^biit again and 
again a failure in the crop of potatoes in Ireland has been infinitely more 
serious. That has not touched merely the question of a slight rise in price 
of a necessary of life ; it has been a question of the existence of a people. 
But there, again, has anybody ever charged, has even the most bitter 
opponent charged the Government with having by artificial means caused a 
catastrophe which was due to the act of God ? Those are big things, but 
there has recently been, from the same cause as that affecting the price of sugar, 
a drought — there has been an enormous increase of 400^ in the price of onions. 

There again, I ask, has anyone read a debate in this House on an 

increase in ihe price of oidons ? I will take another thing in which the rise 
is less ; I will take the rise in the price of corn. It is well known to every 

* For this and other verbatim extracts from the speeches we are indebted to 2%e 
Times report. 
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one that in the last year the price of wheat has risen hy 5s. a quarter. Why, 
good heavens I we are told that the skies will fall if a duty of 2s. is put on it — 
and here hy purely natural causes there is a rise of 5s., and no one lifts a 
hand or speaks a word in reference to it. I say in all these cases — and I 
uiij(>'ht quote many others — the matter is treated as regrettable, no doubt, but 
as due to causes which are beyond human control. But now, from causes 
which I shall show to be the same, there is a rise in the price of sugar, and 
the Opposition no longer attribute it to these ordinary and natural causes, 
but to the indescribable malignity of the men who sit there, “the worst 
Government that the world has ever known,” and they say it is due entirely 
to their infamous and nefarious action.. 

Eurther extracts from Mr. Chamberlain’s speech, as -will be of 
interest, may be given here. 

We are told that this rise — for the moment I leave out of sight to what it 
is due — has ruined great trades in the country — jam and confectionery — and 
thrown out of emplo\uiient numbers of people. It is very difficult to follow 
the argument. I trike jam. Here is a curious fact. At the end of 1904 the 
wholesale price of jam was lower than it w^as before the Convention. I do 
not attempt to explain it. That seems to me to be inconsistent with the 
argument that the Convention has ruined the jam trade. If after the 
Convention, and even after the rise, jam manufacturers are able to sell their 
jam at a lower price than they did long before the Convention came into 
operation, for the life of me I do not see how the Coiivention is answerable 

for the ruin of the Jam trade Let us see what could these 

confectioners have done. Only last May — only a few months ago — they 
could have bought sugar at 9s. Od. a cwt., and that price is lid. lower than 
in 1900, 6ci. lower than in 1S99, and in 1899 you had not even heard of the 
Sugar Convention. They could actually have houghc a few months ago 
lower than the price at the time when the bounties were in full force. They 
did not do it. It is not 'for me to criticize the action of private firms; but I 
think, at all events, the point wants explanation before we accept as true 
the statement that the jam trade and the confectionery trade have been 
absolutely ruined because they have had one or tw’o months of excessively 

high prices I have spoken of iiuctuations. In 1887 there 

■was one of them. What did sugar come to then when there was no Conven- 
tion ? it went up from 11s. to 2Ss. 3d. , a rise, therefore, of 17s. 3d. in a single 
year. The confectioners approached the Government and said that the 
trade was paralysed, which was perfectly true. One of the greatest of them 
complained of this violent fiuctmition, pointed out its consequences, and asked 
for a remedy. What was the remedy the confectioners asked for *? They 
asked that the bounties should be aboHshed. 

In conclusion, Mr. Chamberiain showed that though -we excluded 
Eussian and Argentine sugar yet it was such a small fraction of oui* 
total supply that its influence on prices must needs be very small* 
Moreover, what sugar has been excluded has been sent elsewhere, 
and has set free corresponding amo-unts of Grerman or Austrian sugar. 

Mr. W. Lawrence said the Opposition ‘ ‘ were endeavoming to 
bolster up an industry, of very great value no doubt, but which 



1G8 


claimed to liaye its raw material at less than cost price, and to be 
free from outside competition. That was a position at once absurd 
and iiteiiabled' 

Aiiotber member asked if tbe Government would once ag-ain make 
siicb a Coveiitioii as this, if tbeir hands w^ere now free. Mr. Gerald 
Balfour (President of the Board of Trade) at once replied that they 
were (ju.ite reaili/. 

Sir William Tiiorburn said that the only argument of the Opposi- 
tion was one in favour of the princi 2 )le of bounties. 

It vais a remarkable evitlence of the sincerity of the hon. gentlemen’s 
devotion to free trade. He did not admit that losses had been inflicted on 
the sugar-using trades. But owing to the enhanced li’^ices of sugar the 
profits had not been tts large as usual. The returns of two confectioneiy 
companies recently issued showed dividends in the one case of 12^ and in the 
other ease of lOf. He was convinced that the Convention wars not 
res2)ODsi]de for the increase in the juice of sugar. It wus the drought on 
the Continent which was resjionsible. The Convention had stimulated to a 
great extent tbe growth of cane sugar, with the result that this year there 
were 400,000 tons more cane sugar in the country than last year. But for 
that circumstance the price of sugar to-day would have hoen £4 or £5 a ton 
more than it was at the j)resent time. 

Mr. Bonar Law (ParKamentary Secretary to the Board of Trade) 
made a very long and able sj-^eech in defence of the Gonventiou. It 
was esseutialh^ the speech of the evening and brought him out as a. 
most skilled debater and one of the most promising men the Goverii- 
iiieiit have to look forward to. If this debate did nothing else, it 
served to securely establish Mr. Bonar Law’s reputation. He pointed 
out that — “ 

It Was a familiar argument that what was wrong with the West Indies was 
antiquated methods and the want of improved machiiieiy. If the right hon. 
gentleman the meml>er for Aberdeen (Mr. Biyce) referred to the right hon. 
baronet the member for Berwick (Sir E. Grey), who was a member of the 
West Indies Coiumission, he would learn that because of the bounties the 
manufacturers of beet sugar could a:fford to have the best inachiiiery, and that 
by the abolition of the bounties the West Indies, being placed in a 2)osition of 
equality with their rivals, would be able to obtain the most improved machinery 
also. The hon. meiuher for West Islington had contended that three-fourths 
of the rise in the price of sugar was due to the shutting out of sugar from our 
mmkets. He wondered whether the hon. gentleman realised what that 
argument came to. The result of that contention was this, that owing to 
jjrohibition the Govemraent had made the price of sugar dearer than it would 
have been had our markets been open to sugar from liussia and Argentina. 
But the largest market for Kussian sugar was the East, where it wmnt in 
much larger cpiautities, and where it competed with Austrian and German 
sugar. Was it not obvious that when Biiasia w’as thus selling a large part 
of her production, all triat was necessary to sell any surplus was to take a 
smaller j}rico than that of the Convention ? If the market bad been open, 
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PuisFiaTi sugar would liare Ik-oti pent here at n lower price than coiild he 
•CihtaineJ, in the East. There %vns another point. J^wilzerlaiid was one of 
the countries w'hich were open to receive the Eussian sugar; and that 
rentinded him of a rather cariou.s incident. The hon, memhev for Devenport 
had made the strongest case hitherto against the Convention, hut he was only 
ahle to do so by throwing overboard three -fourths of all the speeches and 
pampdilels which have been delivered on this subject during the recess, in 
every one of which it was stated that, owing to the prohibition, confectioners 
in Switzerland were able to get their siigai* cheaper, and were so able to beat 
IIS in our own markets. The fact was that sugar was dearer in Switzerland 
than here, and that since the Convention came into force. lEoreover, in 
coiiipeting wutii iis, either here or in neutral markets, the Swiss iiiaiiutactorers 
were handicai’ped to the extont of fully ‘20 per cent, even on the price of raw 
material, as they had to pay their own duly. Whatever iniglit be said about 
the Sugar (’onveiition, he did not see how any one could pos,'^ibI 5 ' say Avith 
truth thjit it Ava.s a step in the dir»s‘tion of ])rotection. In tlie arguments it 
had evokebl it had illustrated the diiference between the theory of free trade 
and the theory of free imports. To the free importer cheapness w’as the one 
thing necessary, wheneasto the free traded freedom of exchange wuis the one 
tiling necessary, and everytiiiiig case, even clieapness, aa’us unimportant. 
Cobden said that cheapness was not the basis of his policy, but free 
exchange and natural price. The rigid hon. gentleman AAdio had just 
sat down tiied, he tliought .somewhat disingenuously, show that iMr 
Ciladstonc looked on bounties as bad only for the countries that gaA’e them. 
He would quote the following jm^sage from a speech of Mr. Gladstonebs : — 
We do not regard with any satisfaction the system under which Lical fiscal 
advantage is giA’en in rmr markets to the products of foreign labour. Some 
people say it is a good thing because the consumer gets the benefit of it, but 
I do not think that any benefit founded on inequality and injustice can 
bring good even to the consumer.'*’ That was tlieir exact case. But he 
would make a quotation of more recent date. There was a- debate on this 
subject in the House in 1899, and the leader of the Opposition then said, 
“ These Imiinties appear to me to be bad, bccau.se they disturb trade and 
hinder the development of the country.” He did not say that they wrere 
bad for the (toiintry which gave them. So that even the right hon, 
gentleman had become a very recent convert to the new theory of what free 
trade w’aa. The question for consideration wns 'whether the Convention in 
itself was a good or bad thing. The C’onvention came into operation in 
October, 1903. Did the price immediately riser (Jn the contrary it fell; 
and six months after the Convention came into operation the price had only 
risen to that at which it stood the day before the Convention came into 
operation. If the Convention w^ere the cause of the rise, the rise must have 
occurred earlier ; it could not have taken six months to bring about that 
•change in the price. He was quite ready to admit that there was something 
in the argument of the hon. member for Devonport about the |)rice not 
falling* after the Convention came into opei-ation. The hon. member’s 
argument w*as that these Governments liad earmarked a large quantity of 
sugar to receive the bounty and to be shipped after the date the Convention 
•came into operation. That, he admitted, would have an effect on prices ; 
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but lie maintained, on the other hand, that it ought not to have had the 
effect of counteracting the expectation of increased prices owing to the 
bounty. He had had a large experience in other articles that fluctuated 
more than sugar. He had seen immediate statistics dead against a rise in 
price. He had seen stocks increasing month after month, and yet the price 
steadily rising. Why was that 1 Because people who knew most about the 
trade believed that better times were coming* in the future and were willing 
to lie out of their money in expectation of the higher profits they would get 
when that expectation was realised and the price had decreased. He 
maintained that exactly the same thing would have happened in regard to 
sugar if there had been that belief in the Convention raising the price. 
What was the cause of the rise ? There w-as an unexpected shortage in the 
beet supply of more than one million tons. Bid any one for a moment deny 
that that shortage in itsf3lf was hound to produce a big rise in price ? He 
did not say it might not be possible that the rise had been accentuated by 
the Conyeiition : but there was no evidence whatever of that. In fact the 
whole of the evidence was in the contrary direction, for w^hile the crop of 
beet sugar had decreased the crop of cane sugar had increased to the extent 
of nearly 400,000 tons. Hon. gentlemen opposite said the Convention had 
nothing whatever to do with increasing this supply of cane sugar. He did 
not think they would get any one to believe that. He thought there was 
not the slightest doubt that the fact that the Convention was signed did 
encourage the production of cane sugar all over the world, and that as a 
consequence some part at least of the increase was due to the Convention, 
and that it counteracted the effect of the shortage in the beet supply. 
It was said that ruin was falling on the confectioners. His right hor. 
friend the member for West Birmingham had just pointed out that so 
recently as May of last year they could have bought sugar for delivery at 
the end of that year at 9s. a ewt., or only 6d. a cwt. above the price the day 
before the Convention came into operation, or they could have bought it up 
to the end of this year at only fid. advance on that price. Why did not 
they buy ? He thought there could only be one answer to the question. 
They did not buy because they did not believe that the Convention would 
have the effect of raising the price, neither did any one else. The people 
who made their living by buying and selling sugar did not expect it, 
or they would not have been willing to sell at this lower price, and the fact 
that they were willing was proof that the rise was not due to something 
that could have been foreseen, but to something which was absolutely 

imforeseeii — namely, the drought on the Continent But they 

knew that the present day high price was temporary and that it could not 
permanently injure the sugar users in this country. Hon. gentlemen 
opposite looked at this matter as if our whole interest in it was as 
consumers — as if it did not matter to us where we got the sugar so long as 
we got it. That was a very shortsighted policy. "Wha*-. would be the 
effect of the abolition of the bounties? The prosperity of the West Indies 
was admitted by every one. It whs admitted that money was pouring into 
the West Indies as it had never poured before. With new machinery and 
more scientific methods they would be able to produce sugar when bad times 
came cheaper than they had ever done before. 
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Mr. Gerald Balfour (President of the Board of Trade) said he was 
unable to understand the real attitude of the Liberal Party towards 
the Convention. One member Avas ready to ask for more bounties, 
another held that bounties were economically unsound. A third told 
them that if Cobden and Gladstone had had to deal with the problem 
they would have been ready enough to enter into an arrangement for 
abolishing bounties, the only difference being that certain provisions 
in the Convention, such as the penal danse and the surtax, would 
have been deleted by them. After discussing the status of the 
Pernianeiit Commission and its powers of action, Mr. G. Balfour went 
on to discuss some of the points raised by the Opposition, 

He pointed out that in one sense the Convention had had an effect 
on the price of sugar. The price during a considerable period previous 
to the passing of the Convention was an unnatural one, such that the 
sugar industry in many parts of the world could no longer be carried 
on at a profit. Therefore, if they started from the price of 6;-, of 
course the natural tendency of the Convention would be to raise it to 
one more nearly approaching the natural or normal price. In, countries 
which were not parties to the Convention the rise in the price of sugar, 
according to the view of the hon. member for Islington, should at 
least be ds. less than it had been in the United Ivingdoni. But what 
was the fact in Switzerland r There the rise in the price of sugar was 
greater even than it had been in this country. that fact blew 

the entire case of the hon. member to the winds. 

The voting on the amendment resulted in its defeat by a majority 
of 65, a sufficiently substantial margin to show what was the opinion 
of the House, 


Prom The People ” : — 

I attended a public meeting in a village one night this week. It was 
called by the Conservatives, but there were a great many Radicals present ; 
and at fir.st they asked a lot of questions, but I could not help laughing at a 
little dialogue that took place between one of the speakers and a farm 
labourer. How about the price of sugar ? ” shouted the labourer. “How 
about the price of onions ? ” retorted the speaker. Wot’s that got to do 
with it? said the labourer. “There ain^t any tax on onions, and there 
ain't bin no onion convention,” “ I know there ain’t,” said the speaker, 
“ and yet onions that were selling last year at live pounds for ‘2d. now 
fetch 2-|d. a pound. How has that come about?’’ “Why,” said the 
labourer, “ that’s ’cause it was a bad time for onions last year.” “ Quite 
true,” said the speaker, “ and now ymu have answered your own question. 
It was a had time for onions last year, and the price has gone up ; it was a 
bad time for sugar beet last year, and the price has gone up— it is caused by 
a failure in the crop in both cases, and taxes or conventions bave had 
nothing to do with it. Next question, please ! ” — ^but there was no next. 



MOBEEN SEGAE MACHESTEKY. 


f Continued from page GO.J 


I. CK^•TKlFUGAI.s (continued). 

Wliile dealing witli electric centrifugals, we may here remark that 
the credit of first applying an electric motor to the Westoii Centrifugal 
Macliiiio belongs to Mr. Alexander Watt, chemist with Messrs* 
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Macfie & SoiiSj Liverpool, who patented snch an application in the 
year 1884, but unfortunately for him he was apparently ahead of his 
tiiae. 

WMle others applied their energies to perfecting belt or water 
driving, Messrs. Pott, Cassels & Williamson, of Motherwell, were 
engaged in solving the problem of electric driving, and to them belongs 
the credit of being the first to j)roduce and supply a satisfactory 
electric-driven Weston Centrifugal Machine. 



Fig. 2. 

We give an illustration of this firm's design, the essential point 
being that the electric motor is applied directly on to the spindle of 
the Weston machine and oscillates with it. It therefore differs in 
these respects from the type illustrated and described in a previous 
article. 

The manner of accomplishing this attachment is as follows : — 

The top plate H of the motor (see Fig. i) is attached to the inner 
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spincUe D, so that -wiieii the centrifrigal machine oscillates the outer 
part i of the motor swings in unison with the same. 

The starting of this machine is also accomplished without resistance 
coils, hy means of Pott, Cassels & Williamson’s patent friction 
clutch R. 

The armatiue K is free to revolve on the outer spindle X, and. fixed 
to the lower end of the armature is the driving disc Q, containing 
friction arms R. On the outer revolving spindle X is fixed the 
driving pulley S. 

When the current is switched on, the armature K, being loose on 
the outer spindle X, at once attains a high speed, thereby preventing 
damage to the coils, and communicating motion gradually to the 
spindle X, of the machine through the pulley S; hy means of the 
friction arms B, which act under the centrifugal force generated hy 
the speed of the armature. 

A simple switch, therefore, is all that is necessary to start or stop 
the machine. Advantage is taken of the magnetism due to the field 
cods to operate the brake. When the current is switched on, the 
magnet pieces J are attracted towards the outer case I of the motor, 
which releases the brake M from the brake pulley T ; when the 
current is switched off the brake is automatically applied by the 
springs, which are shown at the top of the brake. 

It will be seen that the motor is completely protected, and as it 
occupies the same position as the top pulley on the belt driven 
machine, it is out of the way ; at the same time this machine occupies 
less height than machines having the motor above the supporting 
beams. [Bee Fig. 2. J 

The whole weight of the revolving part of the machine is carried 
by this firm’s well-known Patent ball bearing B, which dispenses 
with the use of flat washers inside the spindle, that often gave trouble 
by “ firing up,” and were difficult of access for repairs. 

The machine is hung on an elastic bearing E, carried by a suspending 
bracket F which is supported from an overhead heain. 

The patent friction drive permits of the use of a seines wound 
motor, which gives a large starting torque, and in connection with 
this we may mention that as the load of a centrifugal machine is 
constant whether the basket is charged or empty, a series wound 
motor is admirably adapted for the work. 

We may also mention an important attachment which this firm 
have recently patented, and which permits a large current to flow 
through the armature at starting, automatically cutting itself out, 
when the machine has attained full speed. This apparatus is termed 
an * Aiccelerator ’’ because hy its aid the machine can he very rapidly 
lifted ” to full speed, and it is also easily regulated for starting more 
slowly when desired. 
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Messrs. Pott, Cassels & Williamson also manufacture centrifugals 
with, overhead fixed motors, and their machines are constructed for 
either alternating or continuous current. 

Turning to the leading American practice, we find it, as exemplified 
in the S. S. Hepworth Oo.’s machine, differing widely in some 
respects from the British types already described. 

In the Hepworth Electrical Centrifugal the motor is mounted clear 
above the frame, and can he lifted off the spindle by removing a 
single nut at the top. It is compound wound, in a manner to give 
a variable speed of sufficient range for all classes of sugar. The 
makers hold decided views as to the necessity of a rheostat for 
starting. 

They claim that the rheostat is not only a necessary adjunct to a 
variable speed motor, but is absolutely indispensable for getting the 
machine into motion quickly. They do not see their way to employ 
any device which allows the full current to he applied at the very 
beginning, believing that this results in a constantly diminishing 
turning effect as the motor gains speed and, as a consequence, a 
slower acceleration. 

Thej^ therefore fit a rheostat with controller, automatic circuit 
breaker, and armature and field resistance. 

The Hepworth machine being self-balancing, the rotating parts are 
permitted to swing, in the usual way, about the centre of a ball and 
socket joint which forms their support. They can do this, however, 
only by carrying with them the non-rotating parts of the motor. 
These oppose motion sufficiently to prevent excessive swaying. 


n. Gauce Mills. 

In the construction of cane crushing mills, no special patents now 
hold the field ; the leading makers aim rather at securing a perfection 
in finish and detail as' shall ensure the maximum of efficiency in 
working and the greatest accessibility and convenience for repairs and. 
renewals. We, therefore, do not find any very great variations in 
individual practice. Mnch has been heard, of late, of the nine-roller 
and even twelve-roller American mills ; but practice has not yet by 
any means conclusively shown that they are much if at all superior 
to three or four sets of three-roller mills. These types can be 
obtained from British makers with the advantage that such mills 
would have the greater strength and rigidity which has so long been 
and is still a feature of British made mills when compared with 
iimerican. 

Fig, is a large modem sugar-cane crushing mill as supplied 
to Cuba by The Miirlees Watson Co., Grlasgow. 
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Tlie mill lias rolls 36 in. dia. X 78 in. long of a very special 
mixture of iron and steel, whicli lias l)eeii found to combine 
tile requirements of strengtli and tbe retention of a coarse surface, 
and not given to -wearing unduly. The rolls are heated, forced "by 
bydraulic pressure upon their steel gudgeons, and further secured by 


means of keys at each end; these again being prevented from 
working back by means of split hocps with a covering ring shrunk 
over them. / 

The mill cheeks are of a specially heavy design with the top caps 
held down by means of four ^*’Mgh tensile steel” bolts, kept as small 
as possible in diameter in order that the two side rolls may bo 
bro-aght together as close as possible so that the width of the trash 
turner may be reduced to a minimum. The side caps are held up to 
their work by means of two steel bolts passing through from one side 
to ihe other of the headstock, both the top and side caps being 
aitanged with carefully fitted surfaces gripping the headstoeks so as 
to^ct both as ties and stmts. 
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Tlie adjustment of tlie side rolls is made by means of wedges, 
wbicb can be seen in tbe illustration between tbe back of tbe side 
roller brasses and tbe side caps ; these can be raised or lowered by 
means of tbe bolts wbicb can be seen projecting tbrougb tbe top of 
tbe beadstock. 

In order to keep tbe brasses cool they are made bollow for water 
circulation, tbe connecting pipes for same being shown very clearly 
in tbe iUusti'ation. 

Tbe top roil has a strong steel scraper wbicb is held up to its work 
by means of levers and screws wbicb can readily be seen, and tbe 
back roll is also scraped by tbe bottom plate of tbe megass chute ; tbe 
regulating screws are not seen in tbe iilusti*ation. In addition, this 
bottom plate is also arranged to binge upwards to permit of tbe mill 
bed being readily cleaned out. 

There is in connection with tbe gearing a very massive second 
motion spur wheel with steel segments, and loose arms cottered to 
tbe boss ; this enables the various parts to be reduced to convenient 
dimensions for transport. 

In many cases tbe mills are fitted with tbe now well-known 
Toggle pressure regulating apparatus on the top roil. There has been 
from time to time considerable discussion and differences of opinion 
regarding tbe merits of this apparatus. During its 15 years of 
constant use in many countries, a considerable amount of study has 
been given to its details, and it has been adopted on all of the most 
recent installations of heavy grinding plants for Fiji, Argentina, 
Mexico and Katal, as well as many other countries. 

In tbe preceding illustration {Fig, If) is shown tbe ari’angement of 
two three- roller mills recently supplied to tbe Antigua Central 
Factory by Tbe Miriiees Watson Co. 

Each of tbe mills is fitted with rollers 30 in. dia. X 60 in. long 
having steel gudgeons ; journals all 14 in. dia. X 16 in. long. 

These are diiven by one horizontal engine having a steam cylinder 
26 in. dia.XiS in. stroke running at 55 r.p.m. fitted with link motion, 
reversing gear, piston slide valve, heavy flywheel, and strong first 
motion pinion of steel. 

Heavy spur geaiing of steel, resting on one bedplate for driving 
both mills from the above engine, is fitted ; the surface speed of first 
mill is 2i|ft. per min., and that of the second mill 23^ ft. per min., 
ratio of gearing being 19*85 and 18*52 for first and second mills 
respectively. 

The cane chute, it will be observed, is exceptionally steep and long, 
and arranged in three pieces: the object of this aiTangement is to 
permit of a Ekajewski Crusher being inserted at a very early period 
with the minimum amount of disturbance to the existing arrangements. 

The illustration shows very clearly the construction and arrangement 
of the plant. Tbe top and back rolls of each mill are fitted with scrapers ; 
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the brasses are hollow, with water circulation ; the top and side caps 
carefully srip the mill cheeks ; the adjustment of the side rolls is by 
means of wedge blocks, and the intermediate carrier is of a very 
special design arranged to take the mcgass from the first mill and 
practically force it into the second. 

'We will next notice the mill design of another well-known firm, 
Messrs. Harvey Engineering Co., Glasgow, formerly McOiiie, Harvey 
& Co., Ltd. This firm have been engaged in the sugar machinery 
indiistry for upwards of half a century, and have almost exclusively 
confined their attention to this branch of engineering, their machinery 
bearing a high reputation in all sugar growing countries. 

We illustrate on opposite page an example of one of their crushing 
plants lecentiy suxiplied for the West Indies. This plant is to be 
empioyecl for second crushing, and comprises a cane mill having 
rollers 30 in. dia. X TS in. long, having gudgeons of best mild Siemens’ 
steel, with journals IS in. dia. X 26 in. long. The headstocks are 
of the Eousseiot type, of extra weight and strength, the top and side 
covers being secured by sHong steel throughfare bolts. The trash 
turner is of improved constructiou with heavy cast-steel bar and 
special plate with gear for adjustment to top and feed roller. The 
pinions are of Siemens’ cast steel of ample breadth and strength. 
The bearings are of special hard gun-metal fitted with water jacket 
and provided with a thoroughly efficient system of lubrication. 

The mill is connected by a forged steel tail bar and heavy hooped 
coupling boxes to a powerful set of compound gearing, contained on 
a very massive cast-iron base plate, all shafts being of mild Siemens’ 
steel, having extra strong pillow blocks, with gun-metal bushes and 
strong steel cover bolts. The first and second motion wheels have 
extra strong arms of box section, made in halves and each fitted wdth 
segments of Siemens’ steel, the crankshaft and intermediate pinions 
being also' of steel, all being of large pitch and extra broad on face. 

The driving engine has a steam cylinder 30 in. dia. X 64 in. stroke, 
with a pistrm valve, all of the most improved modern construction. 
The crankshaft is of forged mild steel with forged steel crank shrunk 
on shaft, having bearings of heavy gun-metal adjusted vertically and 
horizontally with wedge and screw action. A large flywheel of extra 
weight, built in centi*e, with arms and segments, all properly fitted 
and bolted together, and turned on rim. The engine is fitted with a 
strong and well arranged link motion reversing gear, high speed 
governor, &c,, the plant throughout being similar to several others 
supplied lately by this firm and now successfully at work. 

Messrs. Harvey Engineering Go., Ltd., are makers of all sizes 
of cane mills, and many of their smaller plants, ranging from two 
tons of sugar per day and upwards, are now doing good work in all 
parts of the sugar-growing world. 
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THE 3^LiXUEACTUEE OF SHGAE IX THE COLOXIES. 


Since tlie abolition of bonnties on beet sugar in Europe there lias 
been much discussion as to which of the two industries, cane or beet, 
will obtain supremacy in the world’s markets. At a recent meeting 
of German fabricants, Prof. E. O. Von Lippmann, of Halle-oii-Saale, 
delivered an interesting survey of the conditions of sugar production 
in the colonies. 

He commenced by saying that little information exists as to the 
economic situation of the colonies outside English and French Journals. 
Only two years ago it was supposed that the colonies made enormous 
profits even when the price of sugar was 6 marks per quintal francs 
per 100 kilos.), but to-day we know that this is not so. Passing in 
review that various centres of cane sugar production, the savant first 
referred to Egypt, where the sugar cane thrives well, and contains as 
much as 12?{ of sugar. The raw sugar factories are perfectly equipped, 
and a large refinery also exists iu this country. Egyptian sugar is 
mainly shipped to the East Indies, Eussian crystallised sugar being 
imported for consumption, and obtainable below the net cost of 
production owing to heavy bounties, which, on the other hand, 
exclude it from British India. The sugar industry in Egypt will 
extend greatly in the immediate future, benefiting by the irrigation 
works of French and English companies. 

In Xatal, as in Bast Africa (Pangani), the manufacture of sugar 
has extended but little. 

In Mauritius and Eeunion, the industry still remains at a very low 
level, notwithstanding the efforts of eminent agriculturists, such as 
Bonanie. The effect of the bounties has been to encourage the old 
routine. 

In British India, the native land of the sugar cane, the industry 
assumes rather a domestic character, palm sugar being also manufac- 
tured. The East Indies produce annually two million tons of sugar, 
but the methods of manufacture are most primitive. This output 
does not suffice for the local demand, so that sugar is imported from 
Egypt, Mauiitius, Eeunion, and even from Germany and iLustria-. 

The Indian Hinterland and the Strait Settlements produce a notable 
quantity of sugar, but by methods as primitive as in India. So 
also in China, wffiere little is known about the skill in production. In 
Japan the cane is only cultivated in the south, and the sugar industry 
dates from the annexation of Formosa. 

In Java, on the contrary, the co-operation of scientists, the estab- 
lishment of experimental stations, and the wise support of the 
Government, have raised the sugar industry to a state of great 
perfection. The cultivation of the cane in this island is nevertheless 
limited by the necessity of producing rice, whtch constitutes an indis- 
pensable food of the native population which is steadily increasing. 
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Last year, tJaya produced more tiian a million tons of sugar, but tbe 
cost of production being somewhat liigli, the manufacture of sugar 
lias not been Tor\’ reiauiierative during recent years. 

In Australia, Queensland possesses a well established industry, but 
the ciiltivatioii of the cane is costly and consequently restricted. IS] ew 
Caledonia and Hew Guinea scarcely count. The Piji Islands produce 
more, and their production might be increased if sufficient capital 
were available. As regards the Sandwich Islands, Hawaii is well to 
the front; and her 58 factories have produced 400,000 tons of sugar 
during recent years. Eut the manufacture is only remunerative 
since her produce has been admitted free to the markets of the United 
States ; and, on the other hand, the cane is seriously threatened by an 
insect pest, of Australian origin, which has not yet been successfully 
externiiiiatecl. 

In Kortli America, notwithstanding heavy protection, Louisiana 
alone deserves mention as a sugar producer of secondary importance. 
Ill Mexico, the iiidustiy might be developed, but is at present in a 
primitive state. In South America, Peru, Eqiiador, northern Chili, 
and the Argentine, the cane sugar industry is of more or less 
importance, although little developed from a technical point of view, 
and mainly supplies the local markets. Similarly with Tenezuela 
and Brazil, where, notwithstanding Government assistance, the 
progress of the industry is very slow. These countries suft'er especially 
from want of labour. 

xlinong the islands of Central America, Cuba is the most important, 
the rnaiiiifactiire of sugar having already attained a relatively high 
degree of perfection and promising considerable extension by the aid 
of xinieiiean capital, and more especially if manual labour can be 
more largely dispensed with. The production for this year is said to 
ainouiit to 1,400,000 tons. 

In Porto Eico modern usines have been erected by French and 
American capitalists, and the industry enjoys protection raised by 
American tanifs. 

Finally, in the English and French West Indies, the sugar industry 
is still very backward, notwithstanding the e:fforts of agriculturists 
and eniiiieiit experts. Considering their high cost of production, the 
West Indian estates must be materially improved if they are to 
subsist and develop. 

Eh\ Yon Lippmaim hence concludes that great changes and 
improvements are needed in the Colonies, and that it is essentially 
necessary to remedy the deficiencies in labour and capital prevailing 
in these eoiui tries if they are to be placed in a position to seriously 
compete with the European beet industry. Moreover, low prices 
constitute our most valuable auxiliary in the .struggle with cane 
sugar. The best proof of this being that, since the great rise in prices 
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in October last* tbe sugar indiistiy of all Colonial countries displayed 
extraordinary activity witb a view to increasing their production. 

If the latest estimates are correct, the deficit in the production 
of Europe is 2lT, but the price has increased 75, u This increase 
of has given an immense impetus to the Colonial industry, which 
leads us to the following remarks. The cane is not an annual, hut a 
plant which gives several crops; consequently, as soon as new planta- 
tions have been planted up the ratooning of the cane is assured for a 
long series of years. When once capital is invested in the colonial 
industry — and with the present high prices this should be easier than 
in the past — factories will remain in operation whether they yield a 
profit or not. This is not a very cheerful prospect for beet. 

Hence, the excessively high prices of sugar, agreeable as they may 
be to each of us at the present moment, are a great misfortune for 
foreign markets as w’ell as for our own, where they compromise the 
normal development of consumption and threaten, by the subsequent 
reduction of receipts, to furnish the Government with one more 
motive for delaying the reduction of the duty on sugar. We have 
therefore good reason for following, step by step, the development of 
the Colonial industry. 

This account by the German savant was fully appreciated by those 
present. It will, indeed, be desirable for the European industry to 
closely watch the economic evolution of its rival under the influence 
of new conditions brought about by the abolition of bounties and the 
rise in the price of sugar. — (Erom Journal des Fahricants de Sucre.) 


SEEDLIHG OAHES IH THE LEEWASD ISLAHBS. 


Pamphlet Ho. 33, issued to-day, contains a summary of the results 
of the cultivation of seedling and other canes in the Leeward Islands 
during the season 1903-4. The following extracts from this pamphlet 
will indicate the nature of the results obtained : — 

The canes that gave the best results as plant canes at Antigua last 
year were : Sealy Seedling, B. 1 56, B. 306, and B. 208. The same 
four, but in a different order, head the table of means for three years, 
and are, therefore, together with B. 109 and D. 95, mentioned as 
.promising canes for Antigua. Judged as ratoon canes, B. 109, Seaiy^ 
Seedling, B. 306, and D. 95 gave good results. It will be seen that 
Sealy Seedling and B. 306 have distinguished themselves in Antigua 
both as plant canes and as ratoons. 

At St. Kitris the first place among plant canes last season was 
■obtained by B. 393, closely followed by B. 208. The latter cane heads 
the table of means for four years. Among ratoon canes the best were 
D. 115, B. 306, and B. 208, the same three occupying the head of the 
table of means for three years, though in different order. 
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Axtioua. — Plaxt Gaxes. 

If “we take tiie iirst seTen canes occuTring at eacli statioa as being 
aboye the ayerage, or yrortliy of attention, and see how far there is 
agreement between the lists, we obtain useful informatioii. "We find 
that at the eight stations twelve in all have come within the limit of 
the first seven canes ; of these. 


B. 306 . . 

B. 156.. .. 

Sealv Seedlir 
B, 20S.. .. 

95 

I), 74.. 

D. 102 . . 
B, 116.. .. 

B. 115 .. 

Xlont Blanc 
B. IS . . 
D. 130.. 


has come within the first ' 


This is a remarkablv close agreement and indicates that Sealy 
Seedling, B. 306, B. 156, B, 20S, D. 95, and B. 74 are calculated to 
give good returns in all the districts covered by these experiments. 
That these six canes come out so compact a group affords a sense of 
security to those who wish to plant them. 


on 8 stations. 
„ 8 


1 station. 
1 


Antigua.— Eatooxs. 

We may classify the ratoon canes, as we have already classified the 
plant earner, by ascertaining which rank amongst the first seven at 
each of the six stations. We find that these (7X6) forty-two places 
are occupied by fifteen canes ; of these, 


Sealy Seedling . . has come within the first 7 on 5 stations. 

B. 306.. ,, ,, 7„5 

B. 1(19 7 „ 4 

B. 102.. .. 7„4 

Mont Blanc ,, 7 ,, 4 ,, 

B. 20S „ „ 7 „ 3 

B. 156 7 „ 3 

B, 130 „ „ „ 7 „ 3 


The rainfall for the season under review was so badly distributed 
as to handicap severely many of the promising varieties. The bad 
distribution, however, affords a means of ascertaining which canes are 
calculated to stand adverse circumstances. In this respect Sealy 
Seedling and B. 306 appear to have distinguished themselves this 
season in Antigua, when both plant canes and ratoon canes are 
considered. 
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St. Kitt’s. — Plant Canes. 

Taldrig the average results for this season, B. 393 occupies first place, 
followed closely by B. 208. The order for this season is very different 
from that of last : it is possible that the unusual character of the rain- 
fall accounts for this. The rainfall at the several stations has varied 
greatly both in quantity and the manner in which it fell ; this may 
have influenced the various canes in different ways. 

If we examine the first seven canes at each station, we find that 
they embrace a greater number than was the case in Antigua, seventeen 
canes occuiTiiig amongst the first seven at eight stations ; of these, 


B. 393 has come within the first 7 on 8 stations. 

E. 20S ,, ,, ,, ,, 7„6 

D. 74 ..... . ,, ,, ,, ,, 7 ,, 3 ,, 

White Transjjareiit . ,, ,, ,, ,, 7 ,, 5 ,, 

B. 109 ,, „ „ 7 ,, 4 

B, 306 ,, „ ,, 7 ,, 4 

Mont Blanc .... ,, ,, ,, ,, 7 ,, 4 ,, 


The foregoing seven canes thus appear to be generally suitable over 
a wide range of soil and climate. This is particularly the case with 
B. 893, which has suddenly come into prominence in these experiments 
in St. Kitt^s, for it occurs amongst the first seven at all the eight 
stations, while B. 208 similarly appears at six. 

St. Ejtt’s. — Eatoons. 


B. 376 has come within the first T on 5 stations. 

B. 20S.. .. .... „ „ „ 7„4 

B, 306 ...... ,, ,, ,, ,, 7 ,, 4 ,, 

White Transparent . ,, „ ,, ,, 7 ,, 4 ,, 

N’agaB „ „ „ „ 7„4 

B. 115.. ...... ,, ,, ,, ,, i ,, 4 ,, 

B. 74 ,, ,, ,, ,, 7 ,, 4 ,, 

B, 109 „ „ „ „ 7„4 


These canes therefore appear suitable for ratooiiing over the range 
of soil and climate covered by these experiments. B. 74, White 
Transparent, and Naga'B. possess drought-resisting qualities, while 
B. 109 and B, 306 require a good rainfall. — f Agricultural JSfews^J 


NEW CANE PEST IN BEITISH GUIANA. 


The Agricultural News states that in October last specimens of a 
butterfly borer were received from Mr. G. N. Bethune, of Plantation 
Bnmore, British Guiana, which was reported to be causing con- 
siderable damage to the canes. More recently, the British Guiana 
Board of Agriculture has sent additional specimens with reports 
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by tbe Executive Secretaiy and the Agricultural Assistant. The 
following brief description of this pest and the damage caused by it 
is likely to be of interest : — 

The adult of the borer is a large butterfly, with "a spread of about 
three inches, dark brownish- grey above, light- grey beneath. The 
head is large, with large, prominent, dark-brown eyes. The 
antennae are about inch in length, slender, swollen towards the 
tip, the extreme tip being a fine, slightly curved point. The colour 
of the antennae is dark-brown, lighter at the tip. The fore wing is 
crossed by a white band from within the middle of the front margin 
to the hinder angle, with a shorter white hand outside it and nearly 
parallel to it. The hind wing has a white band, which begins with 
two spots at the front margin and extends hack across the wing, 
increasing in width, so that it is widest near the hind margin. The 
hind wing also has six pale-orange spots along the margin. 

The egg is about inch in length, pointed at each end, with five 
prominent ribs running from end to end. The colour ranges from 
a light grey to a dark grey. In captivity the eggs are laid 
singly, and not attached. 

The full-grown larva is about 2-J inches long and inch in 
diameter at the widest point, which is Just behind the head. The 
colour is a cream white, head light-brown with black mandibles. 
The young larva enters the cane near the ground, and tunnels 
a short distance up in the cane and then goes into the underground 
portion of the stool. Mr. Eohert Ward, Agricultural Assistant, 
states that the cocoon is in the underground portion of the canes. 
Larvae in captivity at the Head Office of the Imperial Department of 
Agriculture tunnelled through the ground, and , one at least built a 
cocoon or earth cell in the soil. It is supposed that the adult 
emerges by means of the tunnels in the cane stumps, but it has not 
yet been proved whether it has any other way of getting above 
ground. This condition has suggested the plugging of the holes in 
the cane stumps with wet clay, which is being tried and some 
success has been reported. Mr. Bethune reported that he was catching 
about 1 ,000 butterflies daily, with nets, in the hands of children. 

The damage to the cane by this pest is twofold ; the riper cane is 
severely injured by the large tunnel extending through about two feet 
of the basal portion, and the stumps are so thoroughly eaten out 
underground as to make it impossible to ratoon them. It is hoped 
that a better knowledge of the life-history and habits of this pest will 
make it possible to apply remedies to prevent damage to canes in 
British Guiana in future years. 
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tiUEEXSLAND. 


The 1904 Cane Season?-. 

It is now possible to form a nearly correct estimate of the output of 
sugar during the past, or 1904-5 season. The mills have all closed 
down, and the anionnt of low grade sugars still held in tanks may he 
roiighh" calculated without seriously affecting the general result. It 
will he remembered that in July last we ventured to forecast the 
output, ond our total then was 137,000 tons of raw sugars. Prom the 
table which we give ht^low it will he seen that we have reason to think 
that this output has been exceeded by some 11,000 tons. The differ- 
ence, it liiay be sidd at once, is made by the improved output of the 
Buiidaberg aiid neighbouring districts. We jiut that section of the 
State down in July last for 40,000 tons, but there, seems every reason 
to believe, taking into consideration the reports which have come to 
hand, that the amount should be more as it is now stated by us. 
Outside of that district the figures given by us six inonths ago have 
proved to be for all intents and purposes correct. There is no question 
that the crushing season generally has been a highly successful one. 
The weather has remained all that could be desired, the cane frosted 
last winter was taken off without serious loss, and there was ample 
lahom-, either white or coloured, in the various sugar district to carry 
on the harvesting operations. Purther than this, the cane improved 
considerably in quality, and the expectations of bad milling cane were 
not realised. These factors all helped to make the season a good one, 
if it is judged solely from the harvest point of view. In places there 
was a lack of rain; which must affect the next crop, both in respect to 
the young plant cane and also the ratoons of the crop just cut. This, 
however, did not seriously detract fi-om the satisfaction of the opera- 
tions just finished. "W e are sorry to say that no serious attempt has 
yet been made to test cane-cutting machinery, and an excellent chance 
has been allowed to slip by of proving whether the devices at present 
“in ovo ’•* have any possible hope of fulfilling the complicated work in 
a really heavy crop of cane. Xor can it be said that in other dmections 
there was much that was new or economical introduced this year into 
the fieldwork. In the mills the David’s cane loaders, or adaptations of 
them, are at last finding a place, and theii- work, so far as we can learn, 
has been giving eveiy satisfaction. The saving effected in actual cost 
is alone an important item, but it is more important still that 
managers should be freed of the anxiety and worry of endeavouring to 
keep a^large staff of white men at work at the cane -carriers, the labour 
at which appears more than ordinarily distasteful to the average 
European. The main disadvantage of the unloader so far appears to 
to be its want of adaptability to conditions where drays as well as 
trucks are delivering cane at the carriers. At one mill in the Mackay 


15 
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district the maiiagement insists upon all cane being delivered by tram- 
line, thus enabling them to utilise the unloader to the fullest extent. 
Eor the first time in their history all of the central mills have been 
under chemical control, carried out on one definite plan. They have 
also heeii visited by an official of the Bureau of Central Sugar Mills. 
The results when published should prove to be interesting and valu- 
able. Some interest, imfortiiiiately mostly political, will be taken in 
the results of the einplo;^uneiit of w’hite labour in the canefields during 
the past crushing. From the Burdekin northwards the matter is of 
really little interest to the people. Comparatively speaking a very 
small quantity of cane is cut by white labour, not necessarily because 
Europeans are so much more expensive, hut simply because they 
cannot get the men all the year round in sufficient numbers to enable 
them to maintain the qualifications of their lands for the^ earning of 
the Federal bonus on white-labour grown cane. The conference held 
in Townsville during the latter part of last year is sufficient evidence 
of the truth of this general statement. In the Proserpine of Bowen 
district there is a large group of small cane-growers, and none of these, 
we believe, employ coloured labour, but on the other hand it cannot 
be denied that the mill is benefiting considerably by the purchase of a 
very considemble quantity of cane which is actuallj'' grown hy coloured 
aliens, who work their own farms. In the Mackay district about half 
the crop was taken oil by white labour. There is one large plantation , 
and also several small ones, which employ coloured labour, while there 
is also a number of coloured aliens growing cane on their own 
account. While about haK the crop was cut with white labour, 
it must be borne in mind that in the Mackay district there are 
hundreds of small farmers, many of whom employ no labom* at all 
outside that of their own families. Indeed, it is safe to say that a 
large proportion of these growers never did employ coloured labour, 
and Federal legislation has consequently come to them as an 
unexpected boon, a free gift, for which they imagine they sacrifice 
nothing. Further south again there has been a smaller proportion of 
cane cut by white labour. The large plantations in the Bundaburg 
district effectually preclude the raising to any very great extent of 
the proportion of white-grown cane. About the Brisbane district we 
believe the whole of the cane is practically white grown, except where 
coloured aliens are actually growing cane themselves. On the whole 
it must he admitted that, under all the circumstances, the white 
labour policy has not advanced very much during the past season. 
It has been frequently contended that white meii would he very 
much more anxious to take up the work if the crops were heavy, hut 
this past year the crops have been heavy, and the results have been 
little if any better. The contmuance of the bonus is certainly the 
only hope either growers or politicaus can have that the policy will 
develop successfully. The other principal factor which opei'ated with 
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tlie lieavy crops ia making tlie past season successful was the price of 
sugar. At the coinnienceiiient of the season there was some anxiety 
and siirpi'ise, when it was learnt that the refiners had reduced the 
price of raw sugar by 9s. per ton. This reduction, however, was 
subsequently found to be partially balanced by a reduction in the 
level of rates for refined, by w'hich the amount of bonus on raw 
sugars is calculated. Since last July the refiners have succeeded in 
establishing several advances in the prices of refined, all of which 
of course carry an increment to the bonus on raws. It is not 
necessary to discuss the cause of the rise, except to say that the 
improvement in piices in Australia is in sympathy with the advances 
in sugar values all over the world. It is now anticipated that the 
bonus at the end of next June will be about 36s., which means 
that the price of 94 per cent, sugar will be about 13s. a ton higher 
than it was for the 1903-4 sea.son. We need hardly point out than 
on a crop of 150,000 tons of sugar this improvement in price 
amounts to a very considerable sum. The past year has therefore 
been a distinctly profitable one. It is doubtful if there is any mill in 
the State, working at all under average conditions, which did not 
make a very considerable profit, after paying interest and redemption 
on the capital invested, whether to the Government or to the private 
individual or institution. In the following table will be found the 
outputs of the various districts for the last two preceding years, 
the figures of the first two years being official, and of the last, our 
estimate : — 


District. 

1902. 

Tons. 

1903. 

Tons. 

WOi. 

Tobs. 

Brisbane 

. .. 493 .. 

3,371 . 

. 3,500 

Bundaburg, Maryborough, Gin 

Gin and Childers 6,647 . . 

15,691 . 

. 50,000 

Mackay, Bowen 

.. 18,692 .. 

21,033 . 

. 32,500 

Burdekiii 

.... 5,714 .. 

7,400 . 

. 11,000 

Herbert, Johnstone , . 

. .. 26,710 .. 

24,548 . 

. 26,000 

Cairns, Roid Douglas . . 

.... 18,370 .. 

19,785 . 

. 25,000 


76,626 91,82$ 148,000 

f Machmj Sugar Journal, J 


The strikes wffiich have been so prominent of late in Russia have 
afiected the sugar industry amongst others. All the sugar refineries 
in Roland are concerned. 
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GERMAN SUGAR IN INDIA. 


The Coxsul-Gexerax at Simla’s Report. 

One can only suppose, says the Fioneer^ that Reuter has in some 
way done less than justice to the '‘striking report” of the German 
Gonsui-Gerieral at Simla on the Indian sugar duties. It is certainly 
not in accordance with the facts to say that "the Indian differential 
duties on sugar have practically killed the German and Austrian 
imports into India.” If the Report had been written before the 
beginning of 1904, that statement might have been at least partially . 
true, for the frankly protective duties imposed by Sir Edward Law in 
May, 1902, certainly had the effect of temporarily destroying the 
trade in Continental beet sugar. But with the removal of the 
prohibitive duties the Continental export trade to India at once began 
to revive, and though it has not yet recovered the enormous propor- 
tions of four years ago, that is by no means solely in consequence of 
any duties imposed by the Indian Government. With regard to 
Germany, it may be pointed out that as a matter of fact the counter- 
vailing duties imposed by the Indian Government had less to do with 
the decline in the volume of her sugar trade with India than had the 
competition of Austria-Hungary. Eight years ago Germany was the 
leading exporter of beet sugar to India, but Austrian competition 
gi*ew apace, and in 1898-99, while German exports fell from 1,203,309 
cwt. to 413,971, Austrian exports showed a considerable increase. 

The Epeect of the Cotintebyailirg Ditties. 

Then came the first imposition of conntervailing duties, and the 
effect of these being exaggerated on the Continent, both Austrian and 
German exports fell — the latter to the trifling figure of 60,526 cwts. 
But it was soon seen that the effect of these duties could be evaded ; 
Austria developed and perfected the Cartel system, and her exports 
increased until they threatened to swamp the Indian market and 
destroy the indigenous industry altogether. In two years they 
j umped from less than eight hundred thousand to two and a quarter 
million cwts., while the German ti'ade, being less perfectly organised, 
could only expand to 577,139 cwts. In May, 1902, came Sir Edward 
Law’s definitely protective duties, and in two years both the Austrian 
and the German sugar trade were temporarily wiped out. But that 
the effect was only temporary the latest trade figures demonstrate 
very clearly. Between April and December of 1903 Austria-Hungarj’^ 
only exported 11,495 cwts. of sugar to India; in January, 1904, she 
sent us 33,767 cwt., and in April and May 457,403 cwt. In the eight 
months between April and November, no less than 909,172 cwt. of 
sugar was imported into India from Austria-Hungary, as compared 



193 


with 9,865 cvt. in 1903, and 866,177 cwt. in 1902. Thongli tie 
imports from Germany are not nearly so large, that country has 
already recovered the position she occupied in 1902, her exports 
having risen trcm 4,589 cwt. in 1903 to 141,759 last year. It is 
quite true that the imports of sugar from Mauritius and Java have 
increased enormously, but at the same time it must be remembered 
that the Continental beet crop is a very short one owing to drought, 
the shortage being estimated at nearly a million tons, and with the 
price of sugar rising in European markets, there is naturally not so 
much available for export to India, which has always been in the 
main a’ dumping ground for surplus stock. There seems to be a 
considerable amount of vitality still about a trade which has expanded 
in value from less than l-J- lakhs to well over a crore and two lakhs in 
twrelve months, despite a short crop and increased prices in other 
markets. 


NATAL TAEIEE CHANGES. 


Eevised Customs Eegulations have recently come into force in 
Natal for dealing with the importation of sugar from countries not 
parties to the Brussels Convention. 

Under the present Eegulations the following special (additional) 
duties over and above the ordinary duties and surcharge, have been 
fixed provisionally for the under-mentioned countries : — 

Sugar. 

Countries. Eaw. Refined. 



s. 

d. 

s. 

d. 

Denmark 

per 100 lbs. . . 0 

71 

.. 1 

3 

Spain 

„ ..9 

8k 

.. 9 

81- 

Japan 

,, 

— 

. . 0 

11-1* 

Argentine EepuhKc.. 

„ .. IS 

0 

.. 18 

0 

Eoumaiiia 

„ . . 6 

4^- 

.. 8 

1 

Eussia 

„ .. 2 

93 

-4 

2 

Hi 

Chili 

o 

If 

.. 4 

9 


The Essex County Council are about to undertake experiments 
with a view to ascertaining the natural qualities of the county for 
the cultivation of sugar beet. 


Candied Sugar. 
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THE FUTHEE OF BEETEOOT CIJLTIYATIOH IN FEANGE. 

By M. Helot. 

The economic life of a country should never be considered from 
flay to clay, for it is of the utmost importance to reckon in advance 
with future conditions in order that lessons may be deduced and 
made known through the agency of such an Association as ours. 

In a report presented to the Chamber of Commerce of Cambrai, in 
March, 19t)2, I indicated the overstocked condition under which the 
sugar industry had struggled during the past year or two before a 
balance was re- established between supply and demand. 

During the following year I set forth the conditions which, in my 
opinion, would bring the crisis to an end by averting dangerous 
over-production, and predicted that, in two years’ time, it wmuld be 
found necessary to erect new sncreries to satisfy the demands of 
non-producing comitries. 

If, when referring to those legitimate demands, we had more 
forcibly expressed onr convictions as to the need of future caution in 
the administration of onr great agricultural industry, we might, 
perhaps, have prevented discouragements. We should have guarded 
against the disrepute in which the leading banks have held this 
industry for some months, and which, since the crisis, has caused 40 
nsines to be closed, which might otherwise have benefited the agricul- 
ture of their districts, and co-operated in supplying export markets. 

To-day I wish to inquire whether the high price of sugar, which so 
astonishes the world, is likely to be followed by a dangerous re-action. 
Is the sugar industry passing to a state of more permanent stability, 
or are we progressing towards a new crisis of over-production ? I 
shall attempt to elucidate the following points : — 

1. Whether a reduction in the consumption of sugar is to be feared. 

2. Whether the development of the cane industry threatens to be 
detrimental to that of the beetroot. 

3. And,, finally, whether the increased beet sowings apjpear 
sufficiently extensive to restore the' important stocks with the 
briefest delay. 

I would also deduce certain advice for onr French agriculturists, 
ill districts where the beetroot is cultivated, to preserve them as far 
as possible from the instability from which they are suffering. In 
order to examine the present situation and to forecast the future, it 
will he necessary to consider statistics which will occasionally be 
based on hypotheses, for it is impossible to determine the situation 
of oui- great agricultural industry two years in advance without 
arguing on probabilities. 

The commerce in sugar is essentially international; therefore, an 
inquiry into the future of the beetroot necessitates a consideration of 
the universal market. The scarcity of sugar can never be more than 
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temporary, for high, prices lead to an increased production of so 
indispeiisaHe a food. That portion of the world's supply contributed 
by Fi'aiice corresponds to the natural richness of her soil and to the 
iiiiiriense resources of a country which should be better equipped 
than others. In Europe, since the Brussels Conference, the natural 
situation of any country whatsoever has only a relative and limited 
importance in the world's markets. The sugar industry no longer 
rests on a false footing due to legislative or private conibinatioiis, but 
each country is really free to utilise its own forces to its own ends, 

should not allow ourselves to he outdistanced bj' our European 
competitors in the export market, and we should come to an under- 
standing with them to prevent cane sugar from gaining a footing in 
the old world. The excessive increase in the production of sugar is 
u< it in keeping with the regular increase of the w’oiid’s population, 
wdiiL'li calls for an annual increase in consumption of 4’{; and the 
|)rogress of civilisation must inevitably extend this consumption. 
Filially, the rediietion of duties falling on the euiisiimer increases 
stili further the demands hy consumers if its effects are not 
juralysed by exclusively high sale prices. These general principles 
being established, let us now look at the facts. 

The iiiiportance of accumulated European stocks, under the regime 
of bounties and cartels, had so lowered the intrinsic value of sugar 
that a reduction in the beet sowings followed as a necessary conse- 
quence. The last crop, which was the worst that has been known, 
completed the effect of the reduction iu the area sown. On the other 
hand, the reduction of the tax, following the Brussels Convention, the 
necessity of restoring the exhausted reserves in view of the change of 
regime, and, finally, an exceptional fruit crop, have been so many 
causes of the supplementary consumption of 710,000 tons of sugar in 
France, Germany, and Austria-Hungary, during the year which 
terminated in September last. 

Before proceeding further, it is important to eliminate from our 
enquiry certain elements which may he left out of consideration. "We 
sball not refer to the production of the East Indies, although the largest 
ill the -world and estimated at 3,000,000 tons. Although these sugars 
ar(3 of bad quality * and are consumed by the natives, they may yet 
prove a_ menace in the future. The United States, with Cuba, Porto 
Pico, the Philippines, etc,, need not detain us. Cuba is said to be 
capable of producing 1 ,400,000 tons of sugar, but it is not probable 
that such an output would find a market. It is certain that existing 
pi ices have given an impetus to the production of sugar from the 
cane, which profits by the difference between 20 frs., the lo-west price, 
and 40 frs., the present price, while beet sugar is bound to compensate 
for that rise in price by the bounties suppressed. Moreover, whilst 
the system of bounties are being abandoned in Europe, the United 
States grants them to Cuba, the Philippines, and Porto Eico. 
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Notwithstanding this, statistics show that if the United. States will 
no longer take from Europe the 100,000 tons required last year, they 
will easily absorb the supplementary production, even if this amounts 
to from 300,000 to 400.000 tons, as estimated to-day. I think we may 
therefore admit that American statistics will not influence European 
ones during the campaign 1904-5. 

Jaya, which, at a price of 17 frs. per 100 kilos, has been able to in- 
crease her production from 650,000 tons in 1899, to 1,050,000 tons in 
1904, without the aid of bounties, and which appears to have extended 
her estates by 10|’, should he able to expand her productive power to 
its maximum. Cuba may he expected to reach the culminating point 
of her production this year. Scarcity of labour will be an insur- 
mountable obstacle; and, I repeat, American prosperity would be able 
to absorb the anticipated increase in these countries. 

British Guiana and Mauritius are increasing their shipments to 
English markets, owing to the improved prices. The Ereiich 
colonies, thanks to the unlooked-for j)rices, are able to maintain their 
production, bnt not to increase it. TVe now return to the situation 
ill Europe, and proceed further with our process of elimination. 

Russia, notwithstanding an expected shortage of 250,000 tons in 
her production for 1904-5, will dispose of an amount equal to that 
of her export production last year. In fact, excluding the countries 
adhering to the Convention, these sugars no longer go to England, 
where heavy stocks are still on hand. It follows that this country has 
found new markets. Owing to high prices and the want of money 
resulting from the present war, Russia will be induced to compete 
principally with France and Austria-Hungary, in Switzerland and in 
the Mediterranean. This supplement to the export market may he 
estimated at from 200,000 to 300,000 tons. 

We may neglect Sweden, Denmark, Holland, Belgium and Italy, 
which have little or no influence on the London market, and there 
remain the three large sugar producing countries of Europe, which 
alone rule the markets of Paris, London, and Hamburg. 

As the sugar market is international, it is useless to comiflicate my 
statement by detailed statistics for each of these three countries and 
I shall consider the general resources of Prance, Germany, and 
Austria-Hungary together. 

By the Isfc September, 1905, these resources will amount to 
3,855,000 tons, comprising 765,000 tons in stock on 1st September 
last, and 3,090,000 tons, the estimated production for the present 
campaign, as furnished by the International Association of Statistics, 
including 90,000 tons from the French colonies. What will be the 
presumable destination of this supply? Generally speaking, the 
increased consumption of 710,000 tons by the three countries under 
consideration during 1903-4, must not be regarded as definitely 
ascertained. We must not lose sight of the fact that the year which 
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lias seen this enormous increase in consumption lias benefited in 
three ways, each of which was favoured by the low price of sugar: — 
1st, the necessity of replacing those particular supplies which were 
exhausted when the change in legislature occurred; 2nd, the 
reduction of the duty ; and 3rd, the exceptionally large fruit croji. 
High prices have inevitably restricted the consumption of sugar, at 
all events, in appearance; and the invisible stocks remain to he 
exhausted. On the other hand is it possible to reckon upon a second 
fruit crop as abundant as the last f 

Taking each of these causes into consideration, I estimate the 
reduction in the consumption for these three countries at 359,000 
tons. Up to the end of November this reduction amounted to 208,000 
tons. If, then, from the supply of 3,855,000 tons we deduct 

1.980.000 as the probable consumption for 1904-5, there remains 

1.875.000 tons to be disposed of by exportation from the same three 
countries. This figure should he increased to 200,000 or 300,000 tons 
which Paissia will in any case export to Turkey, Switzerland, the 
Levant, Morocco, etc. 

"We have seen that the United States will no longer require the 

100.000 tons taken from last campaign. England not being 
accustomed to paying the present price for her sugar, those industries 
which employ sugar suffer, and the working classes will resent the 
cost of a food being doubled since the South African war. I attribute 
to these facts the reduction of the demand by 250,000 tons on the 
available export supply of 1,875,000 tons, so that instead of exporting 

1.705.000 tons, as in the previous year, the export from the three 
producing countries will not be more than 1,455,000 tons for the 
present campaign. 

By the 1st September, 1905, the stocks for France, Germany, and 
Aiistrio-Huogary wull amount to about 400,000 tons. This will cause 
a scarcity of sugar if at that period the manufacturing season should 
not promise an abundant supply, or should commence late. 

How may this future production be estimated ? We must assume 
as a basis that the next crop will yield an average return of a normal 
season. Since 1901-2 Germany has only very slightly reduced the 
area reserved for beet cultivation; Austria-Hungary has reduced 
this area still less ; whilst France, being the most affected by the 
abolition of bounties, has been compelled to reduce her cultivation to 
a much greater extent. 

Might one estimate that these three countries will increase their 
sowings for 1905-6 in such a proportion that their crops will return 
at a bound to a maximum of, say, 2,300,000 tons for Germany, 

1.300.000 for Austria-Hungary, and 1,100,000 tons for France ? 
Certainly, in the case of Germany and Austria, for we have seen that 
our competitors have proved much more stable than ourselves during 
critical periods. We shall, therefore, reckon the next crop of these 
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two countries as being equal to that of 1901-2, (it cannot be 
presumed that these figures will be exceeded), for it is quite possible 
for a very poor crop to be followed by au abundant one. 

As regards Prance, the increased production would have to be niucli 
greater before the highest returns for 1901-2 are reached, and this is 
hindered hy three causes ; — -Ist, The rotation of crops has been 
profoundly disturbed for the past three years ; 2nd, The closing of 
forty iisiiies will appreciably diminish the production ; and 3rd, The 
coinpetition of the beet distillery, in view of the high price of alcohol, 
will be keenly felt. In addition to this, the shortage of fotider will 
induce the cultivator to profit by the remunerative prices offered him 
for his stock of pulps. This requirement will be the more urgent if 
the want of money and fodder have, hy reaction, brought about a 
reduction in the value of lean animals in districts devoted to cattle 
breeding, for, by turning to the manufacture of manure, the cultivator 
could most quickly make a xwofit. Eor these several reasons, one 
might expect a probable production of 900,000 tons of sugar in 
Prance for the season 1905-6 if all goes favourably , 

There will then be 2,300,000 (from G-ei*many) 1,300,000 (from 
Austria-Hungary) + 900,000 (from Prance) -j- 400,000 (in stock on 
1st September, 1905) -j- 100,000 (imported from the French Colonies), 
making in all 5 million tons available for 1905-6. The same methods 
of reasoning from the present to the future campaign may also be 
apiplied to Eiissia, and other countries which are secondary producers. 
I assume that like causes will produce like effects. 

What may we suppose will be the probable consumption in 3905-6? 
On the same grounds that I predict for 1904-5 a restriction of 
consumption, and especially an exhaustion of invisible stocks, I am 
convinced that the latter part of next year will see a recrudescence in 
commercial activity, for there should be many demands to meet from 
the month of October. Moi’eover, the gradual and continual increase 
in consumption, which we have intentionally omitted to take into 
consideration, and which has caused the present high prices, will 
recover all its force and influence during the present campaign. I 
am convinced that the consumption in Prance, G-ermany, and 
Austria-Hungary might reach 2,500,000 tons in 1905-6. There will 
therefore also be 2,500,000 tons available for the export market. 
Like causes having like effects, it is probable that the ex|)ort demand 
may amount to 1,850,000 tons, which will leave a stock of 650,000 
tons for Beptember 1st, 1906, for the three large producing countries, 
or an amount equivalent to about two months’ consumption. The 
stocks of 400,000 tons for Sei>tember 1st, 1905, do not justify those 
high prices, provided that no serious accident occurs to the next 
crop. Hor can the estimate of 650,000 tons in stock on September 1st, 
1906, create the fear of low prices unless the sugar cane has some 
improbable surprise in store for us. 
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Under these conditions the large increase in production is absolutely 
justified, mid we nmy say that in the spring of 1906 the three 
countries uiicler consideration should still further increase their 
sowings Hi order to cope with the demand in 1906-7. 

In the course of this inquiry I have always assumed that by 
incessant progress we shall be able to exclude catie sugar from our 
bbntinental markets, but it is necessary to note that in other markets 
<*aiie sugar is securing a more and more prominent position. After 
the present war, the far eastern countries will uiicpiestioiiably be 
more widely opened up to the wants created by civilisation ; we shall 
share their market with cane-growing countries^ and shall probably 
find a compensation in the increased export of beet sugar to Japan, 
flaiiada, British Indies, Ac. 

We, in France, must never forget that our export wdli always be 
jiaralysed so long as we jirtifieially maintain prices below' those 
current in London and Jlumbiirg. Sor should we lose sight of the fact 
that each time that the price of Xo. 8 sugar exceeds 85 francs w'e arrest 
the indispensable progress of consumption and favour the competition 
of the cane. Finally, we must convince ourselves that at this price of 
So francs, the industry must live and let the beet cultivator live aIso_ 

I am naturally diffident in forecasting hypothetical conditions so 
far ahead ; 3 'et I consider that wise forethought necessitates an 
attempt to penetrate the obscurity of the future in order that w’e may 
follow the wisest course under normal conditions. Having considered 
what ought to be done, it may be necessary to modify our views when 
atmospheric conditions or other unforeseen events happen to upset 
our most cautious calculations. 

I refer not so much to uncertain incidents which may temporarily 
raise the price, but have mainly sought to enquire whether 
agricultural stability is such as to allow the continued cultivation 
of the sugar-beet in its rotation of crops. Passing from one 
deduction to another, I have arrived at the conclusion that the crisis 
is absolutely over, and that its return need only be feared when high 
prices favour the excessive development of the sugar cane.'* 


Table represeuti ng iStatistks for the Camjjuign 1903-4^ compared 
with those expected for 190If~5, 

Production, Consumption. 


Germany . 

Austria 

France 

,, Imported. 

^ 

1904 - 5 . 

. I,5o0,000 
. 900,000 

. 550,000 

90,000 

— \ 

1903 - 4 . 

1.930.000 

1.175.000 
725,000 

90,000 

1904-5. 

. . 970,000 

. . 450,000 

. . 560,000 

l9l‘3-4. 

1,135,000 

510.000 

685.000 

Eeduction 

8,090,000 
. 830,000 

3 , 920,000 

1,980,000 

350,000 

2,330,000 


* The author of tin's paper insists on the necessity of regardiiig his deductions as 
based on reasonable probabilities which must always" remain hypothetical. 
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Germany 

Austria 

France - 

Exports. 

Final Stocks. 

( — — k 

1904-5. 2903-4. 

. 700,000 870,000 . 

, . 520,000 600,000 . 

. . 235,000 235,000 . 

"l 9 04-5. 

. 125,000 

70,000 
. 225,000 

1903-4. 

245.000 

140.000 

380.000 


1,455,000 1,705,000 

420,000 

765,000 

B eduction . 

. . 250,000 

345,000 


TaUe represeitting tlie anticipated Statistics far the Oampaign 1905-G. 


Production. Consumption. 

Export. 

Final Stock. 

Germanv . . 

. . 2,300,000 1,220,000 

950,000 

255,000 

Austria 

. . . I,300,0n0 550,000 

650,000 

170,000 

France 

. . 900,000 730,000 

250,000 

245,000 

Imports. 

. . . 100,000 




4,600,000 2,500,000 

1,850,000 

670,000 


— (From La Sucreru Indigene et CoJoniale.) 


®oi‘vcsponbciTCC. 


MATJEITIirS. 


To THE EeITOR of “ThE I]SrTEBNATIO]S-AL SUGAR JOGEJ^AL.” 

Sir,— The Marcli number of your journal contains an article on 
llauxitius, entitled ‘‘ A Plea for Social Eeform/’ wMcb I have read 
with the greatest surprise and indignation. As a Mauritian and 
Eepresentative of the Municipality and the Chambers of Commerce 
and Agriculture of that Colon I feel it my duty to enter the most 
emphatic protest against the sweeping charges made by your 
correspondent. 

That “ great improvement could be made in the colony by a proper 
“ system of land drainage, water storage, and the re-planting of part 
of forests,” no one has for a moment doubted. As a matter ol fact, 
these improvements, retarded so long by the lack of funds, have for 
some time past been under execution. For instance, the Mare aux 
Yacoas,” formerly a muddy swamp, has been deepened and dredged ; 
large filters have been placed on its banks, and it now supplies 
several districts with drinking water. I admit that during the dry 
season this water is not of the best quality, but this is not the fault 
of the engineers who carried on the work ; it is tine to the inexorable 
climate of the tropics. The “ Forest Board ” has also taken in hand 
the re-planting of the forests, and from time to time the Government 
purchases as much land as its resources will permit, in order to plant 
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new trees so as to increase tlie rain-fall, and consequent^" the 
prosperity aucl salubrity of the Island. The drainage of the town of 
Port Louis has also been carefully studied by the Municipal Council ; 
part of it has already been completed, and the work is steadily 
proceeding. 

I am at a loss to understand how a journal such as yours, which is 
extensively read in the colonies, could have undertaken the 
publication of the imputations contained in certain paragraphs of the 
article against the inhabitants of a British colony, who, although of 
French descent, have always shewn their loyalty and devotion to 
their Sovereign and to the Empire. Their character is magnificently 
vindicated in a book, Colonial Memories,” written by Lady Broome, 
wife of Sir Najjier Broome, one of the former Governors of the Colony. 

Your correspondent admits that the planters have retained (to 

some extent} the reputation of enterprising sugar growers and 
‘‘manufacturers,” although, to quote again his own words, they 
‘ ‘ have much degenerated and have become ignorant, lazy, corrupt 

and boastful.” As a matter of fact, several Englishmen have tried 
their hands at sugar growing in the colony, and none of them seem 
to have prospered in the same ratio as the native born — “superior 
ability and honesty” notwithstanding! 

As regards the language spoken in the Island, your correspondent 
has very likely been unable to obtain admission into the upper circles 
of Mauritius society, otherwise he wmuld have found that English and 
French only are spoken, and that “the Creole- French dialect, with 
some small admixture of Indian words ” is only employed by 
servants and labourers. There is in Mauritius a Board of Education, 
and a Director of Public Instruction, The schools niiiiiber 72, and 
there is an average attendance of 9,322 pupils, as Mauritius 
Almanac, 1904. Amongst these, a certain percentage are sent over 
every year to England, either by their parents, or by the Government 
as Scholars of the Eoyal College, to terminate their studies, and most 
of them have been very successful in this country. At Oxford, 
Cambridge, Cooper’s Hill, the City and Guilds’ School of Engineering, 
Guy’s Hospital, etc., they have competed with students from all 
parts of the Empire, and have come out of the ordeal with honours, 
■winning many scholarships. It is, no doubt, for this reason that their 
services have been later on appreciated by the successive Governors 
of Mauritius, who have nominated them to the vacant posts in the 
Civil Service, when theii’ length of seiwice and their capabilities 
justified their choice, to the great annoyance, no doubt, of certain 
recently arrived Englishmen, who seem to think that their nationality 
is a sufficient motive for rapid promotion to the highest posts and the 
best salaries. 

The contention that, because “they distrusted each other too much 
**ioT that, the Planters did not even employ an Agent in Bombay to 
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watcli the prices of sugar, thus allowing the Arab Merchants to buy 
“ up the crop piecemeal, and then to put the prices up,” is too childish 
to need discussing. Let it suffice that all the principal business 
houses and brokers of standing have their own Agents in India who 
keep them well posted, and when it was learnt that prices were also on 
the rise in Europe, the Chamber of Brokers appointed, as its Agents in 
England, my firm, Chalmers, Guthrie & Co., Limited. 

"When the ‘ sura ” or laurrain made its appearance, the Planters 
were very glad to obtain a loan from the Government, through the 
instrumentality of their much respected and esteemed Governor, Sir 
Charles Bruce, G.G.M.G., who has spent a large part of his life in the 
colony, and who has always taken a great interest in its welfare. 
His splendid work in connection with Mauritius was so well appre- 
ciated by the colony, that, when the term of his office was drawing near 
a close, a Eesoliitiou was moved by the Leader of the Opposition, and 
carried iinaiiimoiisly, asking the Colonial Secretary to be good enough 
to extend the time of his Governorship, — a favour which was granted 
by the Minister, — and is an act almost unjirecedeiited, I believe, in 
the annals of the colonies. 

“ Although favoured by the largest crop ever known, the planters 
‘ ‘ were not too proud to request that the first instalment of interest 
“ might be postponed.” This is a fact, but your correspondent omits 
to mention the important point that the prices obtained for this 
largest crop were the lowest on record, and did not, in most cases 
cover the cost of production. The Mauritius planters, however, did 
not ask for a grant in aid, but applied for a loan at 5^^^ interest, feeling 
sure that the time was not far distant when more prosperous times 
would be in store for them, which would enable them to retrieve their 
position. Their hope has not been vain, for prospects are of the 
fairest now that the clog of sugar bounties is removed.” 

I am. not afraid of being contradicted when I state that views such 
as those expressed by your anonymous correspondent will meet with 
very little approbation in this country, more especially his scarcely 
veiled hint that now is a suitable opportunity for ousting the present 
planter in favour of foreign capitalists. I have lived in England 
many years ; I have studied the true spirit of the English, and I make 
bold to state that this is not the kind of treatment that is meted out 
by them to British colonists. 

To attribute the general neglect of sanitary precaution partly to 
“ the venality of the lower members of the medical profes.sion ” is 
an unwarrantable attack upon a body of very able practitioners, 
who have never failed to do their duty whenever an epidemic has 
spread itself over the colony. I challenge your correspondent to 
prove his statement concerning them, and also concerning ' ‘ the 
“ inferior magistracy, the lower rank of officials, and many of the 
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“business men/' As representative of tlie Municipality of Port 
Louis, I must protest against his insinuations respecting the 
ex-Mayoi* of Port Louis, which are most unjustifiable, and can only 
be attributed to your correspondent’s prejudice, or to his desire to 
throw discredit upon everybody connected with the affairs of thc^ 
colony who is a Mauritian. The actual facts of the case he cites are 
these : — As there was some doubt as to the necessary quorum in a 
Eevising Committee, the Mayor inteimreted the law (which had recently 
been passed) to the best of his knowledge, anti in this he was not in 
accord with some of the Municipal C<)Uiicillors, who, in order to test 
the case, brought the matter before the Supreme Court, whose verdict 
went against the Mayor. I contend that the latter acted in his 
official capacity and in perfect good faith, and cannot consequently be 
blamed if he charged the costs of this test case to the municipal 
funds: it is therefore natural that “he was not removed nor called 
“upon to resign,” and I may ad»l that he wais not compelled to 
repay the anioiiiit. 

Another misrepresentation on the part of the wuiter of the article is 
that “Xominees have hitherto been allowed to vote as they pleasca” 
This is not the case; their vote is always at the disposal of the 
Government, but in certain cases of little importance the Governor 
allows these gentlemen to vote in the manner which seems to them 
equitable, but on a question of public interest they are bound to vote 
wuth the Goverimieiit, The Indians have one representative in the 
Assembly : 3 miir correspondent suggests that this is not sufficient, as 
thej" out" number the creoles bj more than two to one. The latter, 
however, constitute the more educated part of the comiiiuiiit}’, and in 
this may be found the explanation of this state of affairs. In England 
the labourer is also numerically in excess of the middle class ; 
how many Labour members are sitting in Parliament to represent 
him f 

It is outside nw province to comment on the advice given by your 
correspondent to the Governor of the Island. 'We can trust to Sir 
Cavendish Boyle’s experience and ability to safeguard the interests of 
our colony, and promote the welfare of its people. 

I remain, Sir, yours truly, 

Maueice Uegoq, 

Agent General of the Municipality of Port Louis,. 

9, Idol Lane, E.C., 

March 1905. 
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COXSIILAE EEPOETS. 


AuSTP.IA-IlL'2fGARY. 

to the dryness of the summer the beetroot crop in 
Europe in 1904 was not abundant. Consequently the production of 
sugar was lAo0,000 tons less than in 1903, and prices rose. 

The market prices at Trieste for transit sugar, freight free, Trieste, 


were : — 

Beginning of 

End of 


January 1904. 

December, 1904. 


& s. d. 

i> s. d. 

Centrifugal . . 

110 

1 13 0 

Melispile .. 

.... 1 2 1 

1 lo 0 

Powdered sugar . . 

1 0 0 

1 12 6 

Exports of sugar to the British Bast Indies 

have increased through 


competition in shipping, which brought freights down to 10s. and even 
to 9s. per ton, wEereas the Austrian Lloyd’s rate was formerly 17s. 

During 1904 Austrian produce competed successfully against foreign 
countries. 

Exjiorts of Sugar from Trieste, hy Sea and Land, during the 

Years 190^-1902. 


Quantity. 



1904. 

Met. tons. 


19U3. 

Met. tons. 


1902. 

Met. tons. 

By sea — 

America, . . . . 

170 


290 


140 

Bulgaria 

3,450 


3,000 


3,000 

India 

26,350 


5,130 


47,200 

Egypt . . 

2,970 


2,280 


6,600 

Italy 

1,080 


1,300 


4,720 

Istria and Dalmatia 

4,470 


3,830 


3,370 

IJnited Khigdom 

400 


2,390 


2,500 

Gibraltar 

350 


470 


650 

Greece (Ionian Islands, Candia) .... 

8,770 


9,590 


10,360 

Malta, Slassowuh, Aden, Zanzibar, 

&c 

6,130 

• » 

8,610 


8,270 

Montenegro . . 

100 

.. 

160 


140 

Eoumania . , 

80 


140 


80 

Japan and China . . 

o80 


11,170 


12,660 

Xorth ^ifrica 

3,200 

» ♦ 

3,880 


4,480 

Turkey . , .... 

66,650 

« » 

72,710 


94,780 

By land — 

To different countries 

1,210 

•• 

1,320 

.. 

1,250 

Total 

125,960 

• » 

126,250 

« « 

200,100 



205 


publications eegeiyed. 


Hacexbado Mexicaxo's Yeaely Sugar Eeport 1904-05. 
Haeendado Mexicano Office, Apartado 2010, Mexico City. Price $5”00 
TKis annual report issued from the office of the organ of the Mexican 
sugar planters contains a list of cane growers and sugar manu- 
facturers in Mexico, Central America, Porto Eieo, Cuba, Argentina, 
Peru, Hawaii, and Java, and gives the reader figures relating to the 
amoiiiit of sugar and molasses made during the giiriding season 
of 1903-4. All interesting map of Mexico, showing the localities 
of the sugar factories, is included. 


MONTHLY LIST OE PATENTS. 
Communicated by Mr. W. P. THo^rpsox, C.E., E.C.S., 

Chartered Patcmt Agent, 6, Lord Street, Liverpool ; and 
32 2y High Holborn, London. 

EN G-LISH. — APPLICATIONS. 

3827. J. Eobin-Langlois, London. Impi'ovements in and relating 
to maclrines for the manif/actifre of sugar, (Date applied for under 
Patents Act 1901, 11th March, 1904, being date of application in 
Prance.) (Complete specification.) 23rd February, 1905. 

3972. T. ScHlirZE, London. Process of and apparatus for the 
produ.ctmi of crystals from sugar soliitioris and the like, (Complete 
specification.) 25th February, 1905. 

ABRIDGMENTS. 

2928, L. Naudbt, Paris, France. Process of and apparatus for 
the diffusion and extraction of saccharine juices, 5th February, 1904. 
This invention has reference to the diffusion and extraction of 
saccharine juices, and has for its object a process of and apparatus for 
diffusion by forced circulation at a constant speed automatically 
maintained. 

Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among^ 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers,, 
interested in the trade, at home and abroad. 


IK 
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IMPORTS AND EXPORTS OF SUGAR (UNITED KINGDOM] 

To EN3> OF PEBRTJAHr, 1904 AND 1905. 

IMPORTS. 


Quantitiks. I Values. 


' 

1V404. i 

iH05. 

19U4. 

1905. 


Owts. 1 

Cwts. 

£ 

£ 

Cleriiian y ' 

1,069 , 557 I 

502,306 

455,142 

369,448 

Holland.... : 

59,499 i 

65,345 

23,435 

48,437 

.... . . . | 

38,535 1 

201,697 

14,812 

153,404 

France i 

12,5*25 i 

10,968 

5,868 

8,200 

Austria-Hun^jary i 

331,311 

114,490 

156,635 

83,892 

J ava .... 1 

188,135 

653,408 

83,999 

495,438 

Philippine Islands ■ 

.... 




Cuba 





Peru i 

187,840 

273, *829 

82,294 

206, *652 

Brazil .... . . . . i 

60,146 

19,085 

23,721 

13,194 

Argentine Republic 



.... 




60,516 

47,345 

22,134 

27 ,*820 

British East Indies 

27,551 

24,052 

11,789 

12,330 

Br. W. Indies, CTiiiana, &c. 

126,362 

■223,434 

78,792 

194,158 

Other Goiintries , 

50,542 

154,768 

24,419 

116,828 

Total Raw Sugars ...... 

2,212,519 

2,290,727 

983,040 

1,729,80! 

Refined Sugass. 





Germany 

i,35u,2uS 

1,514,689 

743,276 

1,301,548 

Holland 

474,563 

279,552 

277,472 

246,759 

Beigium . . 

48,821 

65,738 

27,678 

57,359 

France 

226,482 

125,662 

121,850 

112,579 

Other Countries i 

114,932 

39,952 

60,215 

1 

1 34,847 

1 

Total Refined Sugars . , i 

2,215,006 

^ 2,025,593 

i 1,230,491 

1 1,753,092 

Molasses ' 

237,169 

248,603 

i 45,932 

i 64,742 

Total Imports ■ 

4,664,694 1 

! 4j564,923 : 

1 2,259,463 | 

1 3,54i,635 

! 

EXPORTS. 



British Refined Spgabs. i 

Cwts. 

Cwts. 

£ 

^ £ 

Sweden and Nor war ...... 

3,631 

■ 4,76B 

2,102 

'• 4,089 

Denmark ............... 1 

16,368 

14,432 

8,563 : 

i 11,786 

! Holland ................ 

9,678 

12,493 

5,031 , 

1 10,823 ' 

Belgium 

2,086 

863 

1,130 ; 

1 676 

Portugal^ Azores, &c. 

1,225 

2,728 

776 

1 2,173 

Italy i 

1,091 


516 

1 

Other Countries 

42,388 

30,661 

27,997 

29, *409 


76,467 

65,945 

46,115 

58,956 

Fobeign & Colonial Sugabs.: 





Refined and Candy 

3,511 

3,057 

2,621 

3,002 

Unrefined 

10,823 

8,511 

5,756 ^ 

7,068 

Molasses ................ 

25 

190 

11 

81 

j Total Exports 

90,826 

77,703 

54,503 

. 69,107 
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UNITED STATES 

fJFilleit Gray, ^c,J 
(Tons of 2,240 lbs.) 

Total E-eceiptSj Jan. IsttoMarcli IBtii. . 
Eeceipts of Eefiried ,, ,, ,, 

Deliveries j, ,, ,, 

Consumption '"4 Ports, Exports deducted) 

since 1st January 

Importers' Stocks (4 Ports) Marcli lotk. . 

Total Stocks, Marek 22iid 

Stocks ill Cui)aj Maieli 22i}d 

Total Consumption for twelve montiis . . 2 


CUBA. 


Exports 
Stocks , 


Tons of 2,240ibs.) 


Local Consumption (two months) 


Stock on 1st February (old crop) 

Eeceipts at Ports up to February 28 th 

Mavans, 2Sth February^ 1905* 


1905. 

1904. 

Tons. 

Tons, 

435,24:3 . . 

382,414 

100 . . 

25 

431,610 .. 

371,509 

318,250 .. 

:321,705 

3,633 . . 

23,066 

217,000 .. 

129,766 

252,000 .. 

248,412 

1904. 

1903. 

,727,162 .. 

2 . 549,643 

iUGAB, 1904 AND 1905. 

iy(J4. 

1905. 

Tons. 

Tons. 

268,503 .. 

291,652 

206,718 .. 

239,392 

475,221 .. 

531,044 

7,950 

8,150 

483,171 .. 

522,894 

94,835 ., 

— 

388,336 .. 

522,394 


J. Gvma.— F, 


Mej'er. 


UNITED KINGDOM. 

Statbmbxt of Imports, Exports, and Consumption foe. Two Months 



ENDING 

February 

28th. 



€ ■ 


Imports. 


i Exports (Foreign). 

Sugar. 

1905. 

1904. 

1903. 

1905. 1904. 

1903. 


Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Kefined 

..... 101,279 

.. 110,750 . 

. 124,687 

153 .. 175 

.. 167 

Raw 

114,536 

.. 110,626 . 

. 90,376 

425 . . 541 

.. 259 

Molasses 

12,430 

.. 11,858 . 

. 12,027 

9 .. 1 

1 

Total . . , . . 

228,245 

.. 233,234 . 

. 227,090 

587 .. 717 

.. 463 




Ho] 

ME Consumption. 




1905. 

1904. 

1903. 




Tons. 

Tons. 

Tons. 

Refined 



.. 101,648 

.. 121,834 .. 

116,562 

Refined -(in Bond) in the United Kingdom 

.. 80,176 

.. 77,424 .. 

— 

Raw 



. . 13,977 

. . 18,423 . 

81,651 


Molasses 16,781 

Molasses, manufactured (In Bond) in U.K. 9,5^3 


11,234 


Total... 222,105 

Less Exports of British Behued 3,297 

Total Home Consumption of Sugar 218,8*^8 


14,377 

10,376 


242,434 .. 209,447 
3,823 .. 


2.38,611 


204,814 
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Stocks op Sfgak ik Eueope at uketex bates, Maech 1st to 22N'By 

COMPAEEB WITH PEEVIOITS YeAES. 
fe THOUSAXBS or TO^^Sj TO THE KEAEEST THOITSAKI), 


Great 

Britain. 

Germany 

including 

Hamburg. 

France, 

t 

1 Austria. 

1 

Holland and 
Belgium. 

Total 

1905. 

181 

931 

! 

582 

i 

( 

j 496 1 

134 

1 

1 2324 

Totals 

1904. 

.. .. 3195' 

1903. 

3031 .. 

1902. 

3181 . , 

1901. 

2490 


Twelve Moxths^ Constoptioit of Stjoae m Ebeope for 
These Tears, ek-dijtg Eebritary 28 th, ik thottsakds of tons. 

fLielit^R Circular^) 


Great 

Britain. German)-. 

France. 

iHoUand, 
Austria. | Belgium, 
j &c. 

Total 

1904-5. 

Total 

1903-4. 

Total 

1902-3. 

1766 1063 : 

! 

^ 569 

475 : 189 j 

' 1 i 

4062 

3839 

1 

3360 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOE THE CURRENT CAMPAIGN, COMPARED. WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 

(Fr&m Zichfs Monthly CireuIar.J 
1904-1905. 1903-1904. 1902-1903. 1901-1902. 


Tons. Tons. Tons. Tons. 

Gremany 1,575,000 ..1,927,681 ..1,762,461 ..2,304,923 

Austria 898.000 . .1,167,959 . .1,057,692 . .1,301,549 

S'rance 625,000.. 804,308.. 838,210 .. 1, 123,533 

Riissia 940.000 ..1,206,907 ..1,256,811 ..1,098,983 

Belgium 173,000 , . 203,446 . . 224,090 . . 334,960 

Holland 135,000.. 123,561.. 102,411.. 203,172 


Other Countries . 340,000.. 441,116.. 325,082.. 393,286 


4,681,000 5,874,968 5,561,257 6,760,356 



TH E 


INTERNATIONAL 

SUGAR JOURNAL. 


Xo. 77. MAY, 1905. Vol. YII. 


All comiaimicatioiis to be addressed to The Editob, 
Office of Si^gar Cane^ Altriiieliaiii, near Mancliester. 

All AdTertisenients to be sent dire.d. 

Cheques and Postal Orders to be made paj^able to XoEMA^f 
Eodgee, Altrinebani. 

Tbe Editor is not responsible for statements or opinions con- 
tained in articles wMcb are signed, or tbe source of which is iianied. 


XOTES AND COMMENTS. 


Hawaii. 

% 

Ain esteemed correspondent in tbe Hawaiian Islands writes : Sugar 
conditions for 1001 bave been tbe worst wbicb these Islands have erer 
experienced. Early in 1903 tbe now ccdebrated Lmf Eapyer made 
its appearance very generally all over tbe Islands, and its ravages 
were most decidedly severe. Not only tbe Hopper, but other fungus 
diseases cropped up, and nearly ruined many plantations. Tbe 
estimated loss in tons of sugar was something Hke 70,000, and in 
actual cash over $4,000,000. Tbe result was that, with a few 
exceptions, everybody lost money, and business generally was in a 
, , very critical condition. Tbe advance in tbe price of sngai’ will really 
save these Islands from a very serious financial disaster. Tbe Hopper, 
^ tbougli still with us in fairly large numbers, is not doing tbe same 
.airiOiiiit of damage a.s formerly. Numbers of enemies have appeared, 
or are being introduced by om* efficient Entomological Department. 
Of tile latter it may be said a more elaborate or more perfect one does 
nut exist anywhere in tbe world, and with tbe scientific skill now 
employed by our Planters’ Association, tbe time is not far distant 
when we will have under control tbe insects wbicb have so menaced 
our sugar industry. 


17 
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Tlioiigli tlie present crop will not be a large one, prospects for tlie 
1900 crop are' Tery promising. Our 1904 crop, as you may have 
observed, was only 367s,475 short tons, being 70,516 tons less than the 
1906 crop. It is' further to be observed that the cane grown under' 
irrigation is increasing: for 1904 244,610 short tons were produced 
by irrigation, and only 122,865 tons were produced without. A large 
irrigiition project is fairly under way in our district ; and if brought 
to a successful issue, will enable us to treble our output which is at 
present in normal 3 ’ears an average of 15,000 tons. By reclaiming 
dry and barren lands with irrigation water we alone can develop an 
output of 15,000 tons, and adjoining plantations can always be sure 
of a certain and paying crop. 


Jamaica— A New Governineot Laboratory. 

A new Govemnieiit laboratory was built at Hope in 1902, and has 
since been considerably extended to carry out the work on sugar and 
rum. It is now fitted with the most modern and up-to-date instru- 
ments and apparatus for the carrying on of the proposed experiments. 
The total cost of the enlargement of the building, including aU the 
apparatus and the distillery, has been £2,000, and the work done 
reflects the highest credit on the Public Works Department who 
carried it out. The sterilizing room on an upper floor of the buildings- 
has an electric light polariscope, by Schmidt and Haensch, of Berhn. 
No fees will be charged the planters for tests. The station is also 
supplying estates with tested Brix Hydrometers ; every one of the 
spindles sent out is provided with a correction table for arriving at 
the temperature, the tables giving the specific gravity and the total 
solids per 100 lbs. On a lower floor is a feimeiiting laboratory fuUy 
equipped for the special study of the ferments of rum. There is also 
in the grounds a small experimental distillery for practical researches^ 
in ram manufacture, which is a model of perfection. Acetylene gas 
is used for lighting purposes, and is proving a great success. 


Prohibition Order on Spanish Sugar. 

Several thousand tons of sugar having recently been imported into 
the United Kingdom from Spain, a country which grants bounties, a 
commotion was caused in sugar circles on the 'Continent where 
speculation was rife as to whether our G-overnmeiit was going to 
shirk its obligations. The matter has, however, been speedily 
settled by An Order iii Council under the Sugar Convention Act, 
directing that on and after April 3rd all sugar from Spain, including 
molasses and sugar-sweetened products, should be prohibited to be 
imimrted into the United Kingdom. 
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British Cjulana Experimental Work on Sugar Cane. 

From tile Progress Eeport by Professor Harrisoa on the experi- 
mental livork on sugar caues at the Georgetown Botanical Gardens, 
for the half-year ending 3 1st December, 1904, we make the following 
excerpts : — 

Effect i)/y a roijen . — Second ratoon canes, which received no nitrogen, 
gave 17*2 tons or cane per acre ; with 200 lbs. sulphate of ammonia 
the mean yield was 22*0 tons per acre ; and with 300-400 lbs. sulphate 
of ammoiiia per acre the yield was 28*6 tons per acre, With first 
ratoons the corresponding yields were 17*0, 21*4, and 27*9 tons per 
acre. In another field of first ratoons the corresponding yields were 
8*4, 14*3, and 22*3 tons per acre. The cane D. 625 maintains a high 
position, and together wdth D, 145 and D, 109 is recommended to cane 
farmers, B. 147 although successful on the small scale, is mentioned 
as being a comparative faHui-e on the estate scale. 

The most interesting point of the report deals with the subject of 
phosphate manuring. Mr. Harrison shows that under the conditions 
obtaining at the Botanical Gardens, soils containing '007^ phos- 
phoric anhydride soluble iii 1 1 citric acid do not respond to phosphate 
manurings, and he suggests that planters would do well to have aE 
their fields examined before applying phosphates. We can assert with 
confidence that on this point ahjne the salary of a chemist can easily 
be recovered on an average sized estate. 


Gmiiiniiig Disease in Sugar Canes, 

In the Centralhlatt fur Bahttriologie^ 1904, 13, 729, E. F. Smith 
has published a repetition of the work of Greig Smith on the 
gumming disease of Australian sugar canes. He finds that the 
common green cane (Bourbon ?) is easily infected, and that culture 
media, prepared from these canes, supported growths of the 
characteritotic bacteria Pseudomonas vasculariim. On the other hand 
the canes, Louisiana 74 and the common puiple cane, were not easily 
infected, and culture media, prepared from them, were unsuited to 
the growth of the bacteria. The cane referred to here as Louisiana 74 
is certainly the classical seedling D74, which has found its way to 
Queensland from Demerara via Louisiana. The observation of the 
resistance of these two canes to innocuiation is of great interest as 
affording evidence of fungus resisting power as an inherent property 
of a specific variety of cane. 


In the Bombay Presidency there are said to be 56,000 acres of land 
under sugar cane cultivation, but not a single factory for making 
white sugar diiect from the cane. 
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THE PEEMAHENT OOMMISSIOH AT BEUSSELS^ 


BoX'XTies arising moM a Sl'RTAx. 

TEe EepoH by Sir Henry Bergne of the Sittings of the Permanent 
Commission in October, 1904 (Commercial Ho. 1, 1905), after 
describing' the result of the discussions in regard to sugared products 
and other matters, concludes as follows : — 

Surtaxes hi Non-Contractinfj States, 

“In the course of this session I thought it well to make formal 
objection to a practice which tends to become a rule with the 
Commission, viz., to adjudge that a surtax exceeding 6 fr. in non- 
contracting States must necessarily he regarded as a bounty, without 
consideration of the question whether such surtax does, in fact, give 
rise to advantages of the nature of a bounty or not. The proper rule 
to be adopted would seem to be that the circumstances in each 
non- contracting State should be carefully considered, with the view to 
determining not only if a sui'tax exists, but also whether such surtax 
does, in fact, give rise to a bounty. 

“ This point ought to be carefully examined at the next session of 
the Commission ; and, with this view, I propose to send to the 
Permanent Bureau, for circulation to the members of the Commission, 
a memorandum, which may serve as a basis of discussion.” 

We gather from information in the Continental Press that the 
Commission, which resumed its sittings on the 6th April, has been 
fully occupied with this subject. The Journal des Fahrkants de Sucre 
gives, as follows, the “motions which figure on the order of the day.” 

“1. A declaration of the British Delegation concerning the 
application of the penal clause inscribed in the Convention ; 

“2. A communication from the British G-overnment concerning 
the counteiTailing duties applied with regard to sugars from Bolivia, 
<lreece, Qiiatemala, Haiti, Honduras, Nicaragua, Paraguay, the 
PhEippine Islands, Portugal and the Portuguese Colonies ; 

“3. A fresh examination of the decisions of the Commission as to 
the establishment of countervailing duties, especially as concezms the 
^ligeiitine Eepublie, Brazil and the Dominican Eepublic ; 

“4. The continuation of the examination of legislations, especially 
those of Cuba, the United States, Mexico, Porto Eico, ITriiquay azid 
Y enezuela ; 

“5, The eventual accession of Switzerland to the Convention of 
5th March, 1902, demanded by the Federal (Government.’'' 

The Journfx! states that “the first two sittings of the Commission 
were devoted to the statement of modifications which had taken place 
in the sugmr laws of certain countries the imports from which had 
been struck with countervailing duties. 
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“ TMs exainiiiatioii tad. resulted, for certain countries, in a revision 
of the previous dispositions, and, for others, in a demand for a eoiii- 
pieiLientar}" inqiiiry in order more clearly to inform the Oorriniissiori 
of the real situation.” 

It would appear from this statement that the Commission has given 
wuy in some eases, and in others has consented to postpone the 
ciuestioii till October. 

So far so good ; but the real struggle is evidently left for the next 
sitting. 

Mr. Bonar Law’s reply to Mi*. Lough, on the lith April, coiifirms 
the statement that the Commission has given way. In fact he says, 
according to the report in The Thm-es, “ I am informed that the 
appeal of this country has been admitted, and that the prohibition will 
not take eiiect.” The report in the French journal qualifies this and 
pt.diits to a further cuDsideration of the matter. 

It seems iii; fortunate that this irregular procedure of the Comiiiis.sioii 
should have been allowed to go so fur as to involve a formal appeal 
against its decisions. It would have been better, in our opiiiio!i, to 
have protested at the outset against any such coiistractioii of the terms 
of the Convention , 

The wording of the various Articles is so clear on the point that it 
is ditlicult to uiiderstaiid how there could be two opinions about it. 
But the Parties to the Convention naturally desire to make the most 
of their position, and have no friendly feeling towards their cane sugar 
competitors. That they have no case, however, can be very easily shown. 

The first Article of the Convention declares that the contracting 
Parties undertake to abolish direct and indirect bounties on the pro- 
duction or exportation of sugar, and proceeds to give six definitions of 
such bounties, one of W'hich is defined to be ‘Hhe advantages resulting 
from any surtax higher than that fixed by Article 3.” 

This is quite di.stinci. It is not the surtax which constitutes the 
bounty, but “the advantages resulting from the surtax.” 

xLrticle 3 limits the surtax for the contracting States to 6 fr. per 
100 k. It makes no mention of countries outside the Convention being 
bound to reduce their surtax to that figure, on pain of beiiig penalized 
if they fail to do so. 

The fourth Article lays down the rules for the levying of a 
countervailing duty on sugar from countries which give bounties 
on production or exportation.” In order to deal with the bouiitj" 
defined, as quoted above, in letter f of Article 1, it declares the 
method by which “the advantages eventually resulting from the 
surtax ” shall be dealt wuth. Here again the Convention is careful 
to make it clear that it is not the surtax which is to be countervailed 
but the advantages resulting from it. 

Turning to ^libicle 7, we find the duties of the Permanent Com- 
mission defined with equal clearness. They are stated under five 
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lieads, tlie tliird one being ‘‘ To con&tater (that is, to prove, to verify, 
to establish Tindeniably, to ascertain, to state, to declare) the 
existence of bounties in the non-contracting States and to estimate 
their amount in view of the application of Article 4.” 

ISTothing could be clearer. The action of the Commission has 
hitherto been in flagrant violation of this most definite instruction. 
They appear to have seized upon every country ha%nng an import 
exceeding 6 fr. per 100 k., or exceeding the excise duty -by more 
than that amount, and to have immediately put it on the black list as . 
a bounty- giving State, calculating the countervailing duty and, as a 
consequence, insisting that this country shall immediately prohibit 
the importation of its sugar. In order to make their action the more 
absurd they even propose that we should prohibit the importation 
of sugar from countries which produce none. 

This is indeed bringing the Sugar Convention into contempt, and 
may well Justify even the confectioners in crying out. 

This mischief has, most unfortunately, been done, and we must 
get out of it in the best way we can. There was no time to be lost. 
The Convention insists that any appeal against the decisions of the 
Commission under this hearl must be made within eight days of the 
receipt of the notification of such decision. It appears from the 
Parliamentary Paper, Commercial No. 1 (1905), that the notification 
was dated 23rd November, and was forwarded to Lord Lansdowne by 
our Minister at Brussels in a letter dated 26th November. On 2iid 
December Lord Lansdowne acknowledged the receipt and telegraphed 
iiistriictions to appeal against the decision. It was a very near thing. 

The appeal is against all the decisions except that in regard to 
Brazil. In a letter dated 22nd December Lord Lansdowne explains 
whj^ Brazil was excepted. He says : — 

. I request that yon will inform the Belgian Govern- 
ment that no notice was given in the case of Brazil, for the reason 
that the circumstances of that country did not so clearly, as in the 
other cases, preclude the possibility that a bounty could result 
from the surtax ; and, moreover, the information in the possession of 
His Majesty's Government shows that the system of taxation of 
sugar in force in Brazil is a highly complicated one, which requires 
careful study and examination before it is possible to say wL ether or,, 
not it gives rise to advantages of the natm’e of a bounty on su| 
exported from certain provinces. 

‘‘ The appeal lodged by His Majesty's Government only covered 
the case of countries in which they are in a position to offer /j^ositive 
evidence that no export bounty does in fact exist. 

“ The reports of the proceedings of the Permanent Oomipission do 
not, in the opinion of His Majesty’s Government, establish that the 
Commissioners had before them evidence sufficient to determine 
whether or not a 'bounty arises on the export of sugar from Brazil. 
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It appears, however, that by a note from the Brazilian Minister 
for Eoreign Affairs to the Belgian Bepreseiitatiye at Rio de Janeiro, 
the Brazilian Government have requested to be allowed a delay of 
twelve months for the purpose of furnishing the statistics required by 
the Commission.” 

This opens a nice question, but one to which the answer appears 
conclusive. Brazil was not included in the appeal because it was not 
absolutely clear that there was no hounty. Eor the reason we have 
already given, backed by quotations from the Articles of the Conven- 
tion, we venture to think that it is for the Commission to prove 
(constater) the existence of the hounty and its amount before it can, 
take any action with regard to enforcing Article 4. The onus of 
proof rests with the Commissicn entirely, and, therefore, it would, in 
our opinion, have been quite proper to isielude Brazil in the appeal. 
This is an important point with regard to future action, and we hope 
that our GoveriiiTient will in all cases insist on actual proof of a 
bounty before any action can be taken under Article 4. 

Sir Henry Bergne has discharged his duties with such skill and 
discretion that we may feel conficlent that he will, when out of 
the present entanglemont, successfully establish the true principle on 
which this matter of the surtax shall be dealt with in the future. 


THE SUGAR USERS’ JOURNAL. 


This excellent and well-priuted publication is full of interest to all 
connected, with the sugar trade. The amount of information it 
collects is wonderful. But unfortunately, in spite of good editing, 
there seems to be a screw loose somew'here. The writers want the 
public to believe what is incredible. That, no doubt, is why it is so 
widely read, — like the late Jules Verne’s wonderful tales. He 
discovered that the public loved the incredible, and he spent his life, 
with great success, in giving it to them. So it is with party politicians 
and their organs, of which this new journal is by no iiieans a had 
specimen. The more wonderful their assertions the more eagerly are 
they read and remembered. They, like Jules Verne, have disc(.>vered 
this, and, like him, they work the oracle for all that it is worth. It 
is a political party gold mine, — a Treasure Island. From it they will 
sail home with a big majority. 

This journal -wants people to believe that the Brussels Coiiveiition 
^lias raised the price of sugar hy prohihiting the importation of 
bounty-fed sugar from Russia and Ai’gentina. They ^''Uggest that, 
ill fact, this prohibition has caused a comer in the United Kiiigdoia 
which has raised the price fai' above that of the outside world ; that 
it has created an artificial scarcity, a perfect famine, and tlius 
deprived the confectioners of their raw material. 
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We do Dot wonder tliat the man in the street swallows this. He is. 
quite ready to "believe in any villaiiy. But is this true r Is there 
the faintest sha,dow ot a foundation for any such statement? We 
know that every day, almost every hour, Mincing Lane is buying 
sugar from Hambiii'g, from Dunkirk, from Antwerp, from Austria., 
from Holland, at ^cactly the same price as that paid by the 
Continental buyer. How can there he any corner here under those 
cireiiiiistiiiices ? We are buying Java sugar in competition with 
India, Hong Iv^ug, Japan, Australia. We are competing with 
Canada and the Imited States for oiir "West Indian sugars. From 
every quarter of the globe sugar is entering our ports at the wmi'ld’s 
price. Where is the corner ? 

‘‘But,’' tli*w will reply, “you cannot deny that the prohibition 
limits our supply.” Vie deny it absolutely; it doe.s not deprive us of 
a single ounce. The world consumes 10,000,000 tons of sugar, and 
produces enough to supply that quantity. Eussia conies into 
cGTiipetitirin with Germany, Au.stria and ihunee in many countries, 
and when she manages to sell her sugar in those countries there 
immediately remains so much more German, Austrian or E’reiicdi 
sugar for our markets. We always get our share of the world’s 
supply, and that is all we w'ant. Paissia gets the world’s price for 
her sugar — no more and no less— and therefore it is a matter of 
perfect incliherence to us whether that sugar comes here, or whether 
we are supplied with similar sugar from other quarters. 

In any case,” they rejoin, “you cannot deny that sugar is much 
dearer giiico the Convention.” Then they try to make every one 
believe that the Convention is the cause. Every fact in the history of 
the sugar market during the last three years proves conclusively that 
this is an absolutely iinfoiinded statement ; hut it goes on month after 
month in the b'/u/ur Users’’ JovrnuL 

Sometimes the world makes a gi’eat deal more sugar than it 
consumes, especially when there are homities. That is the oiilj" reason 
why w’e had two million tons more than wms wainted in 1902, and 
why, consequently, the price went down to 6s. The producers did 
not like this and proceeded to reduce their production, in spite of the 
fact that their bounties were still going on for another eighteen 
months. This is what the confectioners call a rise caused hy the 
Convention. The reduced production of course led to a small recovery 
in value, but neither the one nor the other had any connection with 
the Conventiou. They were caused by the excessive stocks and 
ruinous prices,, and^ those were caused by the bounties. The reduced 
production, and the consequent rise of 2s., were therefore the result 
of bounties, not of their abolition two years afterwards. 

The i*ediiced production failed to i^educe the excessive stocks, and 
therefore prices languished again. ■ The producer, however, had 
confidence in an increased consumption, and positively increased his 
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pr<r;liicti(jii in the following year, though lie kne^^ he would get no 
hounty on it. Was this the way that the Convention was going to 
rirhe the price of sugar — by increasing production r A new theory 
in economic seienee. 

The first yeai' of the Coiivention begun with prices at Ss. 6d. to 
Ss. 9d. Ill Decemher, 190:k they had fallen to 8s. 4M. : in January, 
19(14, to Ss. ; in February, to 7s. lOdd. Where was the rise of price 
which, according to the Stnjar came with the Conventi* m ? 

The beetroot crop of li#03-4 gave a good yield, and we still had 
ijiore than enough sugar. The ero}» of 191)4-5 would have given 
nearly the same quantity, about 5,700,000 tons, hut the drought 
kniicked it down to 4,700,000 tons, a clean loss of a iiiillioii tons. We 
have seen laany big rises in price caused by a much siauller deficiency 
than that : but in this case we are to heliove that the rise came not 
frf*m tho loss of a iniilion tons out from that wicked Goiiventioii. 

We will go hack to the figures, which we left in li^ehriiary, 1904, 
wh-ii the price stood at 7s. lOh'l. six laoiiths after the (I'uiiveiitioii 
began its work. It was lajt till the siminit-r was nearly over that we 
saw any signs of a .serious rise. The Cuban crop fell short and gave 
some coiifiileiice to the market in May, when prices advanceil from 
8s. fid, to Os. 2d., hut it was not till August that any belief in a 
short beetroot crop showed it.self in market piices. The price for that 
month averaged 19s. 44d., a rise which did not indicate any great 
fear of a scaixity. September only averaged lOs. 9d., and October ILs. 
But, then, all hope had gone of a I'aiiy in the crop, and the inoiithly 
average price jumped up to 13s, fid, in Noveuiher and 14s, 2d. in 
December. Where can the Smjar Users find any shadow' A foimda- 
tioii in these figures for their nii.-leadijig statements r Clearly the 
short crop caused the rise ; that and that alone could be the 
explanation. 

*lnd why did a short beetroot crop have so much effect on the market t 

Because beetroot constitutes the greater part of the total visible 
sugar production of the world. 

And why is that t 

Because bounties created an overgrown industry, and prevented 
the rest of the world's production from expanding, as it would have 
done uiider natural conditions. 

Then really the rise was caused by the bounties, not by their 
abolition ? 

Yes. 

The world will now become independent of the weather in the 
beetroot districts ‘r 

lies, wBeii cane sugar has had time to expand its borders. 

Why will not the public understand this 

Because fiction is more exciting than fact. 
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THE WEST INDIES AND THEIE EUTUEE. 


Tropical countries of even moderate fertility, if intelligently 
administered and cultivated, ought to he the most prosperous regions 
on the glohe ; the growth of the crops not being suspended by frost as 
in temperate climates gives the tropical agriculturist an advantage 
of three to five mouths out of the twelve, without reckoning the 
additional assistance derived from a copious rainfall and a high night 
temperature. Nature is thus bountiful in her gifts to man if onlj^ he 
have the sense to receive them in a proper spirit, and among such 
countries peculiarly indebted to nature the British West Indian islands 
fire among the richest. During the old war time the islands were 
iiniiiensely prosperous and West Indian heiresses were the pets of 
society. The prices of sugar in comparison with those now ruling 
were enonnoiis and the planters under the (perhaps) excusable 
impression that prices would never go down kept open house and 
believing pecuniary difficulties to be temporary only, encumbered 
their estates with jointures for their wives and other charges with a 
light heart. The unexpected, however, happened, sugar in course of 
time fell to a tenth of its old value, and the old fjlaiiters found that 
they werc"^ in many cases unable to meet even the interest of their 
debts, and many of them were ruined after a long struggle— the final 
stroke being given by the introduction of the foreign bounty- fed beet 
sugar. Happily, how’ever, the distress that lias prevailed for several 
years shews signs of passing away, to be succeeded, it is to be hoped, 
by better times. But if tbe better times come to stay, the colonists 
and their rulers must submit to be taught by the mistakes of their 
forefathers and the acts of their commercial rivals, and must retrieve 
their position by good govenmieut, hard w'ork, honesty, careful 
cultivation and niaiinfactiire, and above all by the strictest ec-onomy. 
If these colonies are to prosper in the future, the Colonial Office and 
the local rulers wdll do well to remember that the people are poor, 
that there are many arrears to make up, and that their duty is to 
enforce thrift in the administration at all costs, and at the same time 
to afford to the traders and planters the best scientific information. 

The West Intliaii colonies include British G-uiana and British 
Honduras on the mainland of America, and the islands and groups of 
islands as follows : — Jamaica, Barbados, the Windward and Leeward 
Islands, Trinidad and Tobago, and the Bahamas. One great step 
towards economy would be to unite all these territories into one 
confederation under a Governor and federal council to administer the 
business common to all, wEile the local administration should be 
confided as at present to administrators or commissioners. Probably 
Barbados would be the most central spot for the residence of the 
Governor and Council. No doubt it would he the work of perhaps 
two years to federate all the West Indian colonies, but a beginning 
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could be made by the union of Barbados and tlie Windward and 
Leeward Islands^ wbicli ought not to take miieli time and wbicli would 
effect a very considerable sa\dng, while (the first imion once effected) 
the larger colonies could be admitted one by one to the inchoate 
confederation. 

The population slightly exceeds 1,800,000 living under the eight 
different states previously mentioned, whose Governors’ salaries 
amount to about £28,000 exclusive their respective staffs, and whose 
judges and attoriieys-general receive about £30,000 also exclusive of 
staffs, while the local affairs of the separate islands are attended to by 
commissioners with salaries varying from £200 to £1200 per annum. 
Xowit seems pretty clear that a single Governor, residing say at Bar- 
bados as the most eeiitnil spot, ought to be able to govern the federated 
West Indian territories at a salary, say, of £50(»0 a year,* the local work 
being pei'fornied Ity coiinnissioiiers. Siinilaiiy that the judge and 
attorney-generalsbips could be aho consolidated and large savings 
effected by careful arrangement of the circuits, and allowing the 
assizes to bo opened and held by single judges, particularly when it 
is to be considered that the greater part of the Imsiness is about 
equivalent in quality to that transacted by County Court Judges, 
Recorders, and Chairmen of Quarter Sessions at home. By slightly 
enlarging the jurisdiction of the stipendiary magistrates, a good deal 
of the present judicial work could be disposed of in the summaiw^ 
courts. Indeed, the wmi’king of the police courts requires earnest 
attention in order to keep wdtliin bounds the petty oppression of 
small shopkeepers, small planters, managers, and overseers over 
the negro labourers. The truck and tommy shop system is verj- 
coirmion and wages are nut always paid in cash as they should be. 
There is very little doubt that the riots that took place in lioininiea, 
aneiit w-hich Sir Robert Hamilton held an enquiry in 1893, and those 
that occurred soon afteiuvards in St. Kitts, owed their origin t«.) such 
causes. To persons well acquainted with the people tlie selection of 
experienced men as stipendiary magistrates is indeed of as much, if 
not of more importance, than that of the superior court judges or the 
Governors themselves. 

In addition to the Governor and Judicature, there should be an 
Executive Council of eight members, one from each of the federated 

* Objeyfciou miglit be taken to tbe salary of this got’ernnir as being too small in 
comparison with the amounts now paid to the chief West Uidfan governors, to 
which it might be answered that Secretaries of State and Pirsne Judges in England 
•only receive £50‘,0 per aumma each, and that the expenses of living in England are very 
high in comparison with the West Indies where living is very cheap. Foreign nations 
do not pay such high salaries as we do for similar work, nor do they think it necessary 
for ofiicials to entertain in the lavish w^ay tliat English officials do. So long as the 
business is properly dt me, the less spent in the pr--cess the better. The iiiliabitauts 
are nearly all poor, ajid it is not fair to saddle them with an expensive establishment, 
which they are powerless to remove under that mocker^" of representative government 
•called a Crown Colony. 
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territories, and an As.sembly or Ilouse of Eepreseiitatives of 36 
meiiiljers, tIz., 13 from Jamaica, one eacli from the Bahamas and 
British Iluiiclaras, three each from the Windward and Leeward 
Islands, four from Biirhridos, five from Trinidad, and six from 
British Guiana ; ronghly, this would be about one member to every 
50,000 of the pojf illation. Those representatives should bo elected in 
such manner as the various colonies or states arrange ; all the other 
systmns of Teia‘e<Giiti\tion among them should be retained or rejected 
as they max wish, but we think that any further body of repue- 
seiitatives niight be dispensed with, and the local government of each 
colony or state entrusted to an administrator, and the federal council 
throiigli committees or single members instructed to supervise his 
coiidiiet if necessary. The Assemblies in the present Crown Colonies, 
vritii tbeir elected and nominated members, are practically of little 
II.--8 except to enable the Governors to get rid of responsibility. An 
a'Jiniiiistrator (or small benevolent despot), if well chosen and over- 
loi'iked by a strong Federal Assembly, would have far more influence for 
good than any Cfdoiirless Crown Colony Parliament. At present he 
is in all but the larg»?st islands almost the sole civil -and magisterial 
aiitlioritT, " and therefore great care should be taken to appoint 
th< >roiigbly able and experienced men to fulfil such duties. 

The Peilexal Authority should take particular care that the audit 
and eoiilrol t departments should be well organised. During the 
ki>t eight or nine years a good deal of money has bee^i spent in 
assisting these colonies, some of which has got into the wrong hands, 
while some has been distributed with too little regard to economy. 
Objection has also been taken that much personal incoiivenieiice 
.would lie caused tt) the Governor, the Judges, ami otlier officials 
in travelliiig from island to island, but this objection is first of all 
(exeepit as to the Judges) much exaggerated, and in the next place 
the coiiYeiiieiice of the ])eople, and not of the officials, is the chief 
coiisideratioii. 

bin all the above details the report of Sir Eobert Hamilton on an 
inquiry the state rd Dominica, in 1893, presented to Parliament 
in iS94, atfijrds much valuable information. It will be obscia’ed that 
he advocates strongly the confederation of the West Indian Colonies 
under a single Governor, the axqiointment of an Ins|)ector-- General of 
schools, wliieh would result probably in a uniform system of education, 
aiitl also au Auditor-General to secure unity of accounts and control, 

*A hiacfc polieeimiii tulcl the writer that the local admiaistrutor was “ eberyting 
from postmaster to police magistrate (like Fooh Bah), and finished by saying— ‘‘Com- 
niisner do all dis atid mo’ and me puli him ’tring,” 

T The iieeesaity for strict control of all engineers, sur^’^eyors, contractors, &c., is self- 
evident. We have personal knowledge of au engineer-surveyor employed by a local 
Goi’emmeiit wlio was remunerated by a percentage oii the gross amomifc spent. 
Sorely the State might have had more consideration for the taxpayer than to sanction 
a bargain where it was the interest of the engineer to spend as large an amount as 
possible. 



It would also be a good tbing if a Special Commissioiier of weight and 
standing could be sent out promptly with full power to carry out the 
necessaiy aiTangements for confederation as suggested above. If 
the present Ministiy should be unable, in view of the existing 
state of politics, to spare time to introduce a bill upon the subject, 
it is to be hoped that their successors will not neglect the oppor- 
tunity. 

Such a bill should include provisions to secure a good supjdy of 
labour and to keep it when secured by protecting the interests of the 
working classes hj allowing them to foim labour unions, hj seeming 
them allotments of land (a matter easy of performance except in 
Barbados), by abolisbing the truck and tommy shop system, by 
regulating usurious contracts and by putting down with severity 
the practice of Obi or Obeah, otherwise a system of witch- 
craft and fetishism brought with the slaves from the West Coast of 
Africa. 

Ill addition also to these measures, the number of Imperial troops 
should be reduced as much as possible, as the defence of these colonies 
in war time would rest almost entirely upon the navy. All that is 
wanted at present would he summed up in a few engineers and 
artillerymen to see that the necessary forts, &c., are kept in proper 
repair ; with this exception, the West India regiments, volunteers and 
police ought to be sufficient to secure public order. 

Something has been said previously about the prodigious fertility 
of tropical land, but although this is undoubtedlj* the case, good 
husbandry is required to prevent the growth of bumper” crops of 
weeds and other useless vegetables. Xo doubt there are already a 
good many chemists, botanists, and engineers, but something more 
than this is wanted, viz., a strong scientific staff, composed of doctors, 
chemists, botanists, naturalists, geologists, and engineers working 
together in intelligent co-opeiation as advisers to the govern merit on 
the scientific policy to be pursued in the exploitation of the separate 
territories, so that the resources of each may be developed in the best 
and fullest manner at the least expense. This policy should take for 
its objects general sanitation, including especially the prevention or 
mitigation of disease, the extinction of insect pests (not forgetting- 
mosquitoes) ; also the general survey of the lands as a preliminary to 
measures of afforestation, drainage, water storage for irrigation and for 
water power, windmills, which in addition to water power ought to be 
able to supply considerable electric energy for use in nianiifactiire of 
sugar, &c. Such measures likewise by furnishing shade and 
increasing the volume of springs in combination with irrigation and 
drainage, ought to increase the fertility of the soil. The acclmiatisatioii 
of foreign timber, trees, especially cainj)hoi% fruits, iiowers, cereals, 
tlie improvement of useful plants such as tbe sugar cane, coffee^ 
cocoa, india-rubber, &c,, the improvement of the soil, the roads. 
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railways, harbours, &e., should also form part of the duties of the 

scientific 

To deseoiid to particulars, Brifisli fTiuann is au enormous country 
piuctically composed of the (h.'ltas of three or four large rivers with a 
mom it am oils hinterland. There is no doubt a large portion of the 
available land under sugar, hut there is besides considerable work 
for the explorer. What is waiited here is forest preservation in some 
parts, ill others clearing for new plantations, control of the canal and 
river navigatioii, and preservation of dykes in the lower lands ; in the 
upper the prevention of floods and storage of water, the promotion 
and the cultivation of sugar, indiarubheiu &c., &c. Protection of the 
native tribes and indentured labourers is another item ; rail-ways, 
harbours, &e., a third; sanitation, of course, must be a great feature 
as the climate is not too healthy. 

British Randuras would require similar attention on a smaller 
scale. It would probably be expedient to introduce light railways. 

Jauudm , — A fine, mountainous country, on the whole very healthy, 
although not at present producing much sugar does a very good 
business in tobacco, fruit, logwood, pimento, 4cc. There is probably 
room for improveiiient in forest planting and the conservation of 
water. There ought to be plenty of opportunities for the use of 
electric power on plantations and in manufactures. I\uth railways it 
is fairly provided, and the colony is on the whole capable of taking 
care of itself. 

Trmiflad is much the same as Jamaica, but possessing a large 
sugar and asphalt trade. It has plenty of -wooded tracts, but there is 
much room for exploitation. 

But the larger colonies can run alone, and it is therefore of the 
interests of the smaller ones that it is here intended to speak at 
greater length. 

The Bahirnas are not so favoui^ed by nature as some of the other 
islands, being chiefly of coral formation. Still, however, there is a 
good deal of forest land in some of the islands wMch might be 
considerably extended by planting. Cocoa palms could also be more 
extensively planted than at present with a view to a trade in copra. 
There is also a fail" business in fruit, in fisMiig and sponges. In 
malarial spots the eucalyptus could he planted with advantage. Sisal, 
bow-string hemp and other fibres are produced to some extent. 

Si» KMs though formerly covered with wood is now very bare of 
trees, although there is a large extent of land available for the 
purpose. The summits and water sheds should be planted with 

Is not intended to disparage in any way the Imperial Department of Agricul- 
ture for the West Indies. They have without doubt done much valuable work, but 
wliat is wanted, and what they cannot by the very nature of their employment 
possess, is local experience, which can only be acquired on the spot, Dor this reason, 
among many others, the Dederal Scientihc Department is indispensably necessary. 



timber trees suited to the soil, while the lower slopes iiiig-lit be 
devoted to cacao (which rer^uires shade), india rubber, &c. The 
planting would probably improve the streams, now scanty, and 
perhaps provide water for irrigation. Wiiidinills, which are few, 
might also be introduced. The marshy grounds should be planted 
with eucalyptus. A light railway might also be constructed from 
Basseterre, the chief town, to Sandy Point. 

Xeris. the next island to St. Kitts, requires a similar treatment. 

though not so well fitted by nature for production of 
timber as St, Kilts, would be much improved by extensive planting 
of eucalyptus in the malarious ptart of the island and of timber in 
the comparatively small mountainous corner. A railway from St. 
John’s to English Harbour (a port adapted for large vessels) passing 
near the principal sugar plantations is very desirable. 

Barh'ndii, a low sandy coral island, almost entire!}" devoted to the 
raising of stock, offers a good field for the raising of timber. 

Mfjntserrtit^ w-ell known for its lime culture, the healthiest of all 
the West India islands, is well adapted for the growth of timber, 
coffee, cocoa, and sugar, and India rubber, and possesses good water 
power that only needs development. 

Dominica, of the smaller islands, is perhaps the least progressive, 
and yet with the greatest future before it owing to its extraordinary 
natural resources. Two-thirds of the land is covered with virgin 
forest and there is abundant water power. What it chiefly wants is 
a light railway from the sea to the central valleys in order to bring 
down timber for shipment. 

The Virgm Islands though small and rocky and producing very 
little, should, at all events, be surveyed in order to ascertain whether 
they "would pay for further exploitation. 

Sf. Lucia, St, Vincent, Grenada, and Tohago, are all of a like 
character, being healthy, mountainous and fertile, with plenty of 
waste land, water powder, some timber, and a fair sugar trade. The 
first and the third have good harbours. 

Barhados comparatively level, of coral formation, of extensive 
sugar produetion and well-provided with railways, enjoys very con- 
siderable prosperity, and is a fair example of what could be made of 
the other islands under similar circumstances. About the same size 
as Dominica, though inferior in natural advantages, it carries a 
population over 180,000, "while Dominica has about 28,000 only. 

The majority of the islands are mountainous, of volcanic formation, 
with water power, plenty of w"aste land with the exception of 
Antigua, Barbuda, the Virgin Islands, the Bahamas, and Barbados, 
which are sandy, and of coral formation. The roads are good except in 
Dominica, Barbuda and the Virgins, hut in all the islands, even 
those unprovided with water power, the north-east trade winds, 
blowing nine or ten months in the year, could be made by the use of 
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improved will (Imills to furnisli a large amount of electric power -in 
aid of the water power of springs and mountain torrents already 
available. 

The savings on the adniinistrative, judicial, and military expendi- 
ture should, after allowing for the extra cost of the scientific staff, he 
set aside to meet the interest and sinking fund of capital required for 
the exploitation of the now neglected portions of these colonies. 
Planters should bear in mind that although sugar is probably the 
most reiniiiierative crop, yet it is not advisable to rely solely upon it 
and the cultivation of what may he called bye products such as 
co:ffee, cocoa, indiarubber, gutta-percha, timber, and cabinet "woods 
(of which there are a great many to choose from), cotton and other 
fibres, such as jute, rhea, sisal, &c., limes, oranges, bananas, pines, 
and other fruits. Two of the most pressing wants in the world’s 
trade are timber and indiarubber — both of which are rising steadily 
ill price, and both can be produced in the West Indies — it will be 
some time before the supply of either is likely to overtake the demand. 
It would also be wise to plant eucalyptus in all malarious spots to 
mitigate the attendant fevers; to plant cocoa-nut palms along the 
sea-shore wherever practicable with a view to future trade in 

copra”; to accdiniatise foreign plants and insects, such as the 
teak and analogous timber trees, dates, the mulberry and camphor 
(now very important to the maniifaeture of celluloid), the silk 
moth, the wild tussori ^ silk moth, \S:c., &c. 

It must not be supposed that the funds to be obtained from the 
savings on the budget would in themselves be sufficient ; it would 
probably be a wise economy to borrow considerable sums to be laid 
out ill afforestation and public works, always supposing that the out- 
lay were ascertained to be remunerative in actual though not necessarily 
peciiniarv results. If, for instance, the climate and the health of a 
locality were so considerably improved, or railways and harbours and 
irrigation and water power were- provided so as to attract a consider- 
able population of taxpayers, it would be worth the outlay. It is on 
these points that the value of the scientific staff above mentioned 
would be greatly appreciated. 

Fiscal tariffs should also be overhauled, all taxes likely to obstruct 
trade removed, and a uniform system of imposts should be arrangd. 
The postal facilities should also be improved, the 0. O. D. parcej 
system introduced. The telegraphs should also be attended to, and in 
cases where islands are not connected with the system, a wireless 
installation should be effected, or if the cost be too greaf the heliograph 
made use of, while post and telegraphs receipts, after' allowing for 
contingencies, should not he treated as revenue but spent iii im- 
proving the service and lowering the rates. 

* A tvell-lcEown official at the Kationai History 3iiiseum la Loiidoa has reared 
these mtitha without diffiouity !a Wardian cases. 
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It would often be possible to develop neglected districts by means 
of forest or mining or railway concessions to companies. Tlie coinage 
should be improved and made uniform with that of the United 
Kingdom, and the owners of encumbered estates encouraged to bring 
them into the market, &c., &c. 

In fact, the most fortunate thing that could happen to the tropical 
•colonies would be the advent, not of a minister of the ordinary “party 
type, but of a capable business man as colonial secretary, who would 
throw himself with enthusiasm into their physical and commercial 
development, “ ’Twere a eoiisummation devoutly to be wished.” 

X. Y. Z. Ld. 


MODERN SUG-AR MACHINERY. 

(Continued from page ISO.) 


Caxe Mills (continued). 

Before conciudiiig our notes on Cane Crushing Mills we might refer 
to the inii>ortant modification of the usual three-roller mill which was 
introduced about 1SS3 by Messrs. Thomson and Black, of Campos, 
BraziL 

With the object of disintegrating the canes to some extent before 
entering the ordinary mill, they set up in front of it two rollers having 
deep Y shaped grooves cut round them, and so placed that the ridges 
of one roller came opposite the grooves in the other. These rollers 
were supported bj* an extension of the headstocks; the lower one was 
driven by spur gearing, actuated by the upper roller of the mill 
proper, and the upper preparing roller was driven ofi the lower one 
by pillions^ in the usual way. 

These ' preparatory or splitting rollers were found to improve 
immensely the efficiency of the mill, the deep grooving on their 
surfaces and their being placed so as to mesh into each other, enhanced 
enormously their grip on the canes, and a steady continuous feed was 
the result. The canes issued from these grooved rollers as a mashed 
■and tangled web which passed unbroken into, and between the three 
' ordinary rollers quite automatically, and being already deprived of 
about 507 of its moisture, it readily gave up a large proportion of the 
remaining juice, so that the total extraction of such a mill has often 
-on trials exceeded of the weight of the canes, and a usual result 
is 72| to 73^g. 

Of these cane crushers perhaps the best known type is the Ekajewski 
Crusher, first made in America and now manufactured by sugar 
machinery engineers in all parts of the world. The outstanding 
■ features of this apparatus are two solid steel roUs secured upon suit- 
able shafts, the surface of the rolls being covered by deep zigzag teeth 
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so arranged that vMist the teeth of one roll meshes with the space of 
the other they do not touch. But the fact must be recorded that at 
least one British firm haye a design of their own which is embodied 
in their five roller mill {Fig, T), This type of mill, made by Messrs. 
John McXeil & Co., Glasgow, has heen introduced into almost every 
cane sugar country in the world. It is designed with a view to 
giving high efficiency and durability; and is made adjustable for 
operating on different kinds and quantities of cane. The splitting 
rollers are now carried by housings of cast steel, with adjusting screws 
conveniently placed on top to regulate the space between the rollers ; 
the housings are supported partly on prepared seats on the mill head- 
stocks and partly on massive columns carried by an extension of the 
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mill bedplate. The patented design permits of attaining the minimuni 
distance between the spHtting and crushing rollers, so that the mat of 
canes leaving the former and leading into the latter scarcely touches 
the intermediate feeding table, hut hangs in a curve between the two 
points of support, and there is no possibility of this mat hanking up 
in front of tie top and cane rollers, because of the special arrange- 
ments made to obviate this. In this way the working of a five-roller 
mill involves no additional care on the part of the attendants, but 
rather the reverse, because of the improved regularity with which the 
mill takes its feed of canes by the biting action of the splitting rollers^ 
and the half -crushed condition of the canes as they enter the mill 
proper. The extraction of juice is claimed to be t^ite as good as from 
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double cmsiiing by two ordinary three-roller mills without maceration, 
while the cost of the outfit is only about two-thirds of the double 
mills, double engines and gearings and intermediate conductors, and 
obviously the space occupied bj’ the five roller mill is very much less. 

Splitting rollers have been added to existing three roller mills with 
the best results in numerous instances ; in some cases the engine which 
formerly drove the three rollers was found to work more smoothly 
when di'iving all the five rollers, while the quantity crushed and the 
extraction obtained was considerably increased. In other cases, where 
the existing engine was considered unequal to the work of the five 
rollers, an independent engine and gearing were supplied to drive the 
splitters and the cane carrier. 

As an indication of how these mills are appreciated we may mention 
that Messrs. McXeil supplied, three years ago, the first five-roller 
mill introduced into Jamaica, and already they are constructing the 
fifth of the same type for that island. A mill of this type was supplied 
two years ago to Antigua, and in Barbados the first five-roller mill 
yet installed there is now at work on its first crop and has been most 
favourably reported upon. 

Multiple Epfect Eyapobators, 

Turning now to Multiple Effect Evaporators, the diagramatic sketch 
{Fig. 2) shows a remarkable quadruple effect evaporator made by The 
Miriiees "Watson Co. The juice from the mill passes first through a 
heater between the condenser and the last vessel of the series, then 
through heaters between each of the other vessels, gradually abstract- 
ing a portion of the heat from the vapours as they pass from vessel to 
vessel, and finally enters a large heater which receives its steam from 
the first vessel, and passing on to the cleaning pans the juice is there 
treated and returned to the bottom of the first vessel, where, after 
passing through a distributing pipe, it rises up through the tubes of 
the heating surface and loses a certain amount of its water by evapora- 
tion, then passing through a trap which permits the passage of the 
juice and prevents that of the vapour, it enters the bottom of the second 
vessel, and so on until it leaves the last vessel as dense syrup. 

Exhaust steam from the main service of the Factory enters 
the calandria of the first vessel, and from the boiling juice in 
this vessel a portion of the vapour is led in the usual way to 
that of the second vessel; another portion is passed to the juice 
heater, and a further portion is used for heating the maceration 
water. The vapour rising from the boiling juice in the second 
vessel is divided into two portions, part passing through a heater 
to the third vessel, and a part going on to the vacuum pan. 

With this an-angement an evaporation of 6 lbs, per square foot of 
heating surface has been obtained as a quadruple effect, and this, so 
far as we know, has never been excelled by any similar apparatus. 
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It 'will be seen at a glance that it is an extremely economical beat 
using macMne. Owing to tbe proportions of the tubes in tbe 
calandrias of tbis tj-pe of apparatus it bas been found possible to 
remove tbe calandrias of existing multiple effects of tbe usual design., 
Le,, witb a large down circulating tube, and by substituting calan- 
fliias sucb as are shown on tbe diagram, a very considerable increase 
of surface bas been obtained at tbe minimum of cost, tbus enabling 
tbe proprietors of estates to utilise tbe largest part of tbeir evaporators 
and increase tbe capacity of tbeir factories at minimum expense. 
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evaporative efficienc}’ from tlie Keating surface. The bodies, crowns 
and upper tube plates are made of mild steel ; the bottoms and bottom 
tube plates of cast-iron. The vertical heating tubes are of solid 
drawn brass. The mountings include thalpotasimeters and a 
continuoiis, self-acting syrup testing vessel on the last pan. The 
advantages claimed for this type of evaporator are: simplicity 
of management, as there are only two valves to be adjusted ; economy 
of fuel; facility of cleaning; facility of adjustment to meet any 
variation in the steam pressure. Apparatuses working in numerous 
countries have been converted to this system with success. 

( To he continued, J 


THE BEETROOT AND THE SUOAR CANE. 

By Th. Dufau. 

In the Journal des Fabricanfs de Sucre for January 11th, there 
appeared a resume of a paper* by Dr. E. 0. von Lippmann dealing 
with the claims of the sugar cane as a formidable competitor of the 
G-erman beet industry. Since threats of retaliation from the British 
Government have compelled the large beet producing countries to 
abandon their system of bounties in order to dispose of their surplus 
production on English markets, the two rival saccharine plants now 
compete under conditions which have not ceased to occupy the atten- 
tion of the principal fabricants in Germany and Austria-Hungary. 
These countries, being obliged to maintain an outlet for their surplus 
production, have had to determine whethei* the net cost of producing 
beet sugar is lower than, equal to, or higher than that of cane sugar, 
supposing fiscal conditions to be similar in both cases. The principles 
of international legislation being opposed to party interests, whether 
resulting from the direct intervention of the State, or to under- 
standings between private individuals, it is important to know which 
of these two sugars can be produced at the lowest cost. The reply to 
this question may already be deduced from the fact that, whilst 
legislation has artificially encouraged the production of beet sugar in 
excess of the normal demands, thus giving rise to a succession of 
crises by excessive depression of piices, the culture of the cane has 
continued and even progressed in the absence of any similar protec- 
tion if we disregard Louisiana, Hawaii, and the Erench Colonies. In 
spite of sugar bounties, we have observed a steady increase in the 
export of sugar from Cuba, save during the sustained war with th© 
United States, and the erection of many new factories in Java.. Th© 
Engli^ Colonies have been able to maintain their production nearly 
constant, notwithstanding particular difficulties and their distance 
from their markets. 


A t-ranalatioii of this appeared in oor last issue. 
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Having visited these Colonies, notably Trinidad and British Gro-iana, 
in the course of an official mission with which I was charged, I 
sought to discover the causes which enabled the cane industry to 
continue the fight in the absence of all favours. Being unable to 
furnish detailed explanations on this subject in the present com- 
munication, I must be satisfied by briefly showing how, and in what 
measure, the cost of production has been reduced in order to meet 
the fall in prices. By way of examples, I shall cite two large usines: — • 
Diamond Estate, in British Guiana, producing a minimum of 100,000 
bags ; and the IJsine Ste Madeleine, in Trinidad, producing 150,000 
bags, both of which turn out dark crystals for the refineries in the 
United States. The cost of production at Diamond,” which reached 
50 frs. per bag before the first crisis of 1884, has been successively 
lowered during subsequent years, so that the average flgui'e for 1897- 
1902 is about 23 frs. At the Dsine Ste Madeleine, a similar reduction 
is apparent ; from 45 frs. before 1SS4 to 22*50 frs. in recent years. 
Other important usines show similar dilferences, the present cost of 
production being 24*78 frs. at Lothians ; 23*S2 frs. at Garoni; 

21*61 frs. at Brechin Castle ; 23*02 frs. at Palmiste. So that, speaking 
of these two Colonies generally, it would be no exaggeration to say 
that the survival of the sugar industry is due to a reduced cost of 
production amounting to not less than 20 frs. per 100 kilos. 

How has this been achieved ? Is it due to improved methods of 
cultivation, the discovery of a richer cane, or methods of extraction 
and purification which give higher yields r The answer must be in 
the negative, and, without wishing to call in question the progress 
realised in the more modern factories from the point of view of 
equipment or chemical eonti-ol, the cane industry can show nothing 
resembling the progi'ess of the beetroot with its sugar content of d % 
increased to 12| or even more ; a progress which, in conjunction with 
bounties, has been the determining factor in the uninterrupted fall of 
prices from 1884 to 1904. The perusal of the returns of cane sugar 
factories is, in this respect, very instructive. During these twenty 
years no appreciable progress has been made capable of influencing 
the cost of production. The manufacturing returns has fluctuated 
within the limits of 7-J and 10^', according to the equipment of the 
factory, the quality of the sugar made or the more or less favourable 
crop seasons. A short crop is frequently accounted for by the 
deterioration of the cane brought about by parasitic diseases, or by 
insufficient manuring owing to the effort to reduce expenses. Erom 
the latter point of view, the diffusion process, adopted some years 
ago in the three usines in British Guiana, has proved a deception, 
the increased yield being insufficient to cover the higher worMng 
expenses, and, more especially, the additional fuel required. These 
usines have therefore returned to the older process of double and 
triple crushing. 
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We must look elsewiiere for an, explanation of tke reduced cost of 
production. As regards manufacture, economic working must be 
mainlj- attributed to the use of machinery and apparatus which 
dispense with manual labour, and to the almost complete elimmation 
of a fuel account since the installation of improved types of furnaces 
in conjunction with the Climax and Stirling water- tube boilers, 
resulting in the production of steam by the combustion of megass 
alone. 

The cultivation, on the other hand, remains empirical, and, 
notwithstanding the numerous and interesting studies on the pro- 
pagation of seedling canes at the Botanic Gardens in British Guiana 
and Barbados, the Bourbon cane, so long acclimatised in the West 
Indies, has not yet been replaced by any new variety yielding better 
results on all kinds of soil. 

Burther economy has been effected by reducing wages and the 
price paid for canes. In Guadeloupe and Martinique, a day’s wage 
for field-work has been reduced to one franc. In Trinidad and 
Guiana, w^here Indian immigrant labour is engaged under a contract 
specifying a minimum wage of a shilling, or 1 *2511*8. per day, the 
planters have sought to so increase the daily tasks prescribed for in 
the ordinance, that the physically weaker immigrants are obliged to 
complete one day’s task on the following day in order to secure their 
nominal wage. 

Owing to the nature of the soil in British Guiana, there are very 
few cane farmers or small proprietors who supply canes to the 
factories under contracts. On the othey hand, cane farming plays a 
more and more important role in the supply of the usines in Trinidad. 
According to statistics supplied by Prof. Carmody, for the total 
production of 46,000 tons of sugar in Trinidad in lk)0, 364,000 tons 
of cane were furnished by the estates connected with the factories, 
and 106,000 tons were supplied by farmers. Here we find a reduction 
as in the case of wages, the price agreed to having been reduced year 
by year. During the crisis in 1902, the farmer only received from 
seven to eight shillings (from 8*75 to lOfrs.), per ton of cane 
delivered at the factory scale. This allowed very little margin for 
profit, especiaEy for those who carted their canes over long distances. 
But, according to the report of the President of the Cane Farming 
Association, this movement will undergo enormous development in 
the newly opened-up districts if the farmers are promised a minimum 
price of ten shilKngs (12*50 frs.), and if railway communications are 
extended. The proprietors of Palmiste Estate have resolutely held to 
this view, even during critical periods and low prices, and have fully 
availed themselves of the co-operation of cane fanners, who receive 
advances on their crops. Of 28,000 metric tons of canes ground at this 
usine in 1896, 23,000 metric tons were grown on the estate lands, and 
5,000 metric tons were supplied to the factory by farmers. In 1901, 
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tkese proportions were reversed; 13,000 metric tons of canes being- 
grown on tbe estate, and 17,000 metric tons being furnished by farmers- 
under contracts. 

With proper manuring, the yield of cane may easily reach 40,000 
Mlos per hectare, as is shown by the following averages : — Usine Ste- 
Madeleine, 44,000 kilos; La Fortune, 51,000 kilos; Brechin Castle, 
52,000 kilos; Caroni, 42,000 kilos ; Palmiste, 39,000 kilos. Assnining 
a price of from 12 to 15 frs. per 1,000 kilos, the above yields- 
would represent raw material worth from 4S0 to 600 frs. per 
hectare. 

The German or French agriculturist is naturally able to compare 
prices offered for his beets, and, when these fall below a certain point, 
to determine whether it will pay him to continue the same rotation 
of crops or to abandon the beetroot in favour of cereals. In most 
tropical countries devoted to the culture of the cane, this plant 
cannot be replaced by any other annual, the produce of which will 
support the cultivator. He has therefore no actual choice in the 
matter ; hut in submitting to conditions in which he is placed, he has 
been much blamed for relying upon a single crop. The difficulties 
and occasional losses attending the culture of the cane are better 
than the uncertainty of securing any crop at all. If, by reason of 
very low prices, the planter is obliged to abandon his cultivation, the 
land must lie fallow for lack of the necessary capital to attempt the 
cultivation of coffee, cocoa, &c., which yield no return for several 
years (£ve or six years in the case of coffee, and at least eight years 
in the case of cocoa). 

In fact, experience shows that notwithstanding the reduction of 
wages and of the price at which canes are purchased, no other 
important new indiistiw has gained a general footing in these colonies. 
At the height of the crisis, when wages had been reduced to a 
^minimum, or living wage, the supply of canes to the iisines was- 
rarely distuibed, and the labourers remained faithful both in the 
factory and the field. "When production declined as in Guadeloupe, 
this has not been due to the shortcomings of the labourer but to the 
closing of certain iisines and to the suppression of the immigrant 
which has rendered manual labour scarce. 

Such has been the situation during -the intense crisis which is 
now drawing to a close. The cane sugar industiy, by reducing its- 
expenses in the factory and the field, has held its own in spite of 
hostile circumstances which threatened to ruin it. To-day, it is- 
preparing to reap the fruits of its patience. The abolition of 
bounties, which cannot be revived with the approval of the State, 
has considerably benefited the cane industry by ’proportimially increas- 
ing the net cost of beet sugar, making due allowance for the present- 
rise in prices owing to particular and transitory circumstances. 
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A brigliter future is yet in store for tlie cane industry wiien tke 
scientific researclxes pursued at tlie experimental stations and labora- 
tories of Louisiana, Barbados, J ava, and British Guiana shall furnish 
the planters with varieties of seedling canes, adapted to different soils, 
.and ensuring better returns. On various plantations in British 
Guiana I have seen seedling canes (such as 625, 109, and 145 D.) 
which yielded as much as 100,000 kilos or more per hectare. IJnfor- 
tunately, these seedlings degenerate rapidly owing to causes which 
are at present unknown, so that it is a matter of serious difficulty to 
fix the improved characters, acquired and established at the experi- 
mental station, when the seedlings are grown on a large scale. There 
are reasons for hoping, however, that after a long series of tests on 
purely experimental lines, these difficulties will eventually be over- 
come, and the cost of production be thereby materially lowered 
without diminishing the profits of the planter. 

Dr. von Lippmann, who sees that the German sugar industry is 
threatened by these possibilities, thinks that the future extension of 
the cane industry will be arrested by lack of capital and labour. 
There is some truth in this opinion, but the difficulties referred to are 
not insurmountable. Was it not believed that the export of sugar 
from Cuba would remain stationary owing to the scarcity of labour ? 
Yet the approaching crop is estimated at 1,500,000 tons. There, as 
in Porto Rico, proteetion will have the same consequences of over- 
production, and the prospects of gain attracts labour and capital to 
these countries. As regards the English Colonies, India remains an 
inexhaustible source of labour. There are actually 100,000 coolies 
in Trinidad, and 120,000 in Guiana ; these colonies, together with 
Mauritius, being prepared to increase the number of coolies imported 
a.imuall5", every possible facility was offered them by the home 
Government acting under the influence of Mr. Chamberlain. The 
stability created by the Biussels Convention has given confidence to 
oapitalists, and this confidence has been increased since the rise in 
prices. In Trinidad and Guiana the work of installing up-to-date 
machinery, of extending railway communications, and of increasing 
■the productive output of the factories is now in full swing. 

All things considered, if conditions of absolute equality can be 
maintained, the increase in the world’s production of sugar will hence- 
forth be due to the cane rather than to the beet. Consequently, if 
the European sugar industry is to maintain the position it has 
acquired without appealing for protection, it must progress still 
further and endeavour to secure an increased consumption of sugar by 
a reduction of the duties. — (From Journal des Fahrkants de Sucre,) 


A good photo of Professor J. B. Harrison, appears in the 

India CommitfeJs Circular for April 20th, 
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RESULTS OE REGENT EXPERIMENTS WITH SEEDLING 
CANES IN THE WEST INDIES. 


Bbitish Gtjiaxa. 

Tlie following paper, on recent progress of Sugar Cane experiments 
in British Guiana, was prepared by Prof* J. B. Harrison, G.M.G., 
and read at the West Indian Agricultural Conference last January. 


Board of Agriculture Experiments. 

(a) Older Varieties of Sugar Cane . — Experiments with these have 
been practically discontinued. The results of fifteen years’ con- 
tinuous experiments showed that, taking the yield of the Bourbon 
variety as 100, the values of the better kinds were as follows : — 


"White Transparent 100 

Mani 100 

Po-a-ole 98*5 

Red Ribbon 94*4 

Tamarind 84“9 

Bois-rouge 81*9 

CMgaea 81 *2 

Kamba-Eamba-vati SO- 9 

Sacmi . . 80 '0 

Purple Transparent 79*4 

Elephant 75*7 


Eew of these varieties are now to be found in the cane fields of 
this colony. About 1,800 acres are occupied by WTiite Transparent 
canes, but this area will be largely reduced in the near future. Canes 
of this vaiiety are also found sparingly scattered through the fields of 
Bourbon canes. A few acres are occupied by Red Ribbon and Pui-ple 
Transparent canes grown for experimental purposes, while scattered 
canes of these varieties may be found in the fields of Bourbon, as a 
rule niore sparingly than are White Transparent. Here and there, a 
few canes of other varieties may be found, remnants of varieties 
distributed in the eighties. 

None of these varieties on the large scale have equalled in pro- 
ductiveness the Bourbon variety, and every one of them has defects, 
either from the cultural or the manufacturing point of view, and 
frequently from both, which e^ectually prevent them from competing 
for the planters’ favour with the Bouihon as all-round” canes. 
The following table shows the number of sugar plantations in British 
Guiana on which the older varieties are being cultivated and the 
acreage occupied by them : — 
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No. of Plantations. ' Acreage. 




190.3-4. 

1901-0.^ 1901-2. 

! . 

1902-3. j 1903-4. 

1904-5. 

Bourbon 

52 : 51 

i 

i 

50 j 67,732 

66,19 } 65,608 

59,238 

White Transparent . . 

24 27 

i SO 

28 ; l,8S9 

2,786 : 2,876 

1,796 

Purple Transparent . 

3 ; 2 

1 

Nil i 49 

35 1 29 

Nil 

Eed Eibhon , , .... 

XU : 2 

1 

1 ; Ki 

24 6 

5 

Samsara . , 

2 1 Xil 

Yil 

Nil 1 8 

Nil I Nil 

1 

Nil 

j 

1 

1 

1 

1 69,678 ] 

s i 

: 69,039 1 68,519 

61,039 


'Jotai 1 

cfrea in 

sugar cane. 

Acres, 


1901-2 , 




. . 74,014 


1902-3 . . 




... 75,712 


1903-4 




. . 78,468 


1904-5 .. 




... 73,981 



(1)} Ntficer VarieikB raised from Seeds, — As you are ail aware our 
searciies for new Tarieties by means of seminal reproduction and 
seedling selection are. speaking from the point of view of agricultural 
time, in tlieir infancy, Wben the writer made Ms first visit to 
Trinidad in ISSS, our first seedlings in Barbados w'ere in a stage 
of very early infancy, and Mr. Bovell and myself bardly ventured to 
liint tlaat we were guilty of a then scientific beres}’ ; we were — 
altbougli assured by tlie highest authonties that the sugar cane 
never produced fertile seed — gi’owing canes from fallen pieces of 
cane arrows. Your Trinidad botanist, Mr. Hart, assured me that 
lie saw” no reason for doubting that the sugar cane could and did 
produce fertile seed, and I think that I am safe in stating that he 
was the first West Indian botanical authority to recognise our new 
departure and its probable importance. 

In British Guiana since 1900 we have raised about one-third of a 
million tiny canes, and have selected some 26,000 of them for field 
experiments. Out of these we have selected a few hundred for 
continued experiments, and from them the planters have selected a very 
few, certainly not more than fifty varieties, as being possibly of value to 
them as sugar producers. Out of that fifty some dozen or so show 
promise of being of actual value agriculturally as producers of sugar. 

We have an area of about 35 acres only, available for our own 
experiments, and hence confine ourselves to preliminary small-scale 
experiments. Our system of selection is — 

First seketwn of parent varieties for seed producers. 

Seeond selection of the more vigorous of the seedlings obtained from 
them for field propagation. 



237 

Third selection of the ¥arieties growing under field conditions 1 }t 
the cultural cliaracteristics. 

Fourth seiedion from these selected sorts by their analyticai 
cliaracters. 

Fifth seledion . — The third and fourth methods are repeated ATith 
plants raised from the tops of the varieties selected under the fourth 
selection, and this is done repeatedly dui’ing the cultivation of them 
from plants to second and third ratoons. As the method of euitiva- 
fcion in British (jiiiana renders it necessary for canes to have good 
ratooiiiiig powers to he of service as sugar producers, we lay more 
stress on the sek-^ction from ratoons than from plants, 

Skdh — These vaiieties which have been selected are next 

gi'OWR on plots of about acre, side by side and under identical 
conditions of ciiitivation and manuring. On these their peculiarities 
ai*e carefully watched, and out of batches of forty or so selected for 
this trial probably not more than a doxen will be retained in cultiva- 
tion as third or fourth ratoons. 

Sereuth sdectiou. — During the course of the fifth and sixth selections 
several of the varieties finally retained in cultivation will have been 
selected by planters by large-scale cultivation. These and a few 
others selected by ourselves are next examined by means of iiiaimrial 
experiiiieiits. Plots of about half an acre are divided into smaller 
plots, and upon these the varieties are raised under varying systems of 
manuring. Borne of the plots of every kind are manured with phos- 
phates, and perhaps potash, others are not. Some of each are grown 
without any nitrogenous manures, others with increasing quantities 
of nitrogen. It has been found that the mean results of a kind under 
the varying kinds of manuring apparently ofier the most reliable figures 
as to comparative value we can obtain on small-scale experiments. 
The following- table shows the relative values up to fourth ratoons 
of the best of the varieties we have submitted to our sixth selection : — 

Saccharose in I9G0-4. 

expressed Juice Inrljcated yields 
per acre of compared itli 


Ko. of Variety. 

145 .. .. 

Canes. 

Tons. 

, 4-80 


Bourbon 
as ICO. 
170*8 

625.. .. .. .. .. 

4*73 


16S-3 

B. 147 .. .. 

4’68 


166*5 

Ilo.. 

• 4 *54 


160*1 

1<'9 .. .. 

4*38 


155*9 

1,0S7 .. .. 

4-00 


142*3 

2,468 ,, .. .. .. .. .. 

3*99 


142*0 

3,157 .. .. 

3*82 


135*8 

1,896 

3*72 


132*3 

1,640 

3*50 


124*6 

135 

3*48 


123-8 

754 ,, 

3-15 


112*1 

White Transparent 

3-02 


107*5 

1,483 .. 

Bourbon 

3-00 


106*7 

2*81 


100-0 
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Tile relatiTe Tallies, as compared Tritli tlie Bourbon taken as 100; 
of tlie yield (in tons of canes per acre] of the canes now in course 
of ttie seventh, selection on both new and old land are indicated as 


follows : — 

New Laud. 

Old Land. 

B. 625 . . . . 

.. 22i}*0 .... 

162-1 

D. 145 .. .. .. 

157*0 .... 

182*8 

D. 130.. .. 

.. .. 150*0 .... 

__ 

D. 115 .. 

141*5 .... 

145*7 

D. 116 .. ,, 

.. .. 142*6 .... 

— 

D. 109 .. .. 

130*6 .... 

149*3 

B. 78 .. .. 

.. .. 132*4 .... 

125*0 

B. 3,956.. 

130*0 .... 


I).74 .. .. .. .. 

.. .. 127*0 .... 

— 

B. 95 .. .. .. .. , 

117*6 .... 

— 

White Transparent 

.. 91*5 

120*0 

Boarbon , . 

lOO'O .... 

100*0 

B. 147.. .. .. .. .. 

.. 88-3 .... 


B.2,I90., .. ., .. 

58*2 .... 



The Bourbon does not flourish on this land, which is very heavy 
clay land, and hence the excess yields of many of the other varieties 
are far higher than will be obtained on the commercial scale. 

Until the year 1901 the late Govemment botanist, Mr. G. S, 
tJenman, was in direct charge of the work of raiwsing seedlings from 
seecL He planted seeds irrespective of their parentage and obtained 
a large number of new kinds. The following shoves the results in 
recent years of this mode of sowing in the percentage of canes 
obtained w'hich passed the fourth selection as either 1st, 2iid, or 3rd 


class : — Planted Per cent, of seedling 

in Seld. plants which passed. 

1S96 1,127 4*6 

1897 .. .. .. .... 63 9*5 

1898 .. 2,452 4*9 

1899 2,807 -7 

1900 .. 7,760 ■ 1*3 


Total 14,279 Average.. 2*1 per cent. 

In 1901 and since, I have caused a rigorous selection to be taken of 
the varieties 'from which seeds are to be made, and the following shows 

the results : — Planted Per cent, of seedling 

in field, plants which passed. 

1901 4,839 6*3 

1902 3,764 1*7 

1903 .. .. .. .. 1,407 18*4 


Total . . . . .... 10,010 Average . . 6*3 per cent. 


Apparently our newer method is the more successful in producing 
what may be termed the raw material for our researches— new 
varieties of canes which have passed the 1st cultural and been placed 
in classes 1 to 3 by the chemical selection. 
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E,fj>eri fuel its on finijar Estates, 

Practically almost every su^ar estate in the colony lias carried on 
smaii- scale experiments y'ith varieties of canes, but as it liad been 
long recognised in Britisk Guiana that the results of small-scale- 
experiineiits, und tsoecicdi^ of smoU-seale experimeitts a inducted on 
si^gar estates wliore it is iifqios-^ihh to give the minute cure and idterdiuH 
S}fdi exjieriments reijnire and receive at the experiment sfAttion, are 
frequentlT unreliable in their indications for guidance in the selection 
of varieties for cultivation on the manufacturing scale, no notice i& 
taken of their results except perhaps by the manager of the estate. 
But we have established a system of large-scale expermients under 
wMch only results obtained on areas of not less than one acre and 
repeiited on not less than six estates are recognisecl. These give 
more reliable results especially in cases where th^^ area under culti- 
vation is relatively large and the trials are numerous. The following 
table shows the results of these field trials between 1900 and 1905, 
giving the mean yields of comniereial sugar reported as obtained 
per acre by each variety during six crops, and the proportion of the 
yield compared with those of the Bourbon and of the bYliite 
Transparent taken, respectively, as 1 00. 

Tons 

Commercial IV.l'ii i te 

Sugar Bourb<.‘n TranspareiU 

per acre. = lOO. — luc. 


D. 625 .. 


. .. 2-50 

.... I35-8 ... 

. 150-G 

1). 95 

. . . . 

.... 2‘02 

109-7 ... 

. 121-6 

Sealy . , 

» . 

. .. 1*96 

.... 106-1 ... 

. 118*0 

D. 145 

. . 

.... 1*95 

.... 105*9 ... 

. 117*4 

13. 109 

. . 

. .. 3*93 

104*3 ... 

. 116*2 

B. 147 

. . • . 

1*86 

.... 101-6 ... 

. 112*0 

Bourbon 


. .. 1*84 

lOe-0 ... 

. 110*8 

I). 74 

. » * * 

1*72 

93*5 ... 

. 103*6 

White Transparent 1-66 

90-2 ... 

. 100*0 

B. 78 

.. .. 

.... 1*49 

80*9 ... 

. 89*9 

Certain estates have not found it feasible to give returns of the 

yield of each variety, 

but have supplied comparative returns of 

the yields of the Bourbon and of seedling varieties. 

The following 

are examples of these 

- 





Bourbon. 


Seedlings. 




Tons of 

Tons of 



Commercial 

Commercial 


Acre- 

Total 

Sugar Acre- 

Total Sugar 


age. 

Yield. per acre. age. 

Yield, per acre. 

Estate Ko. 1 [d] . 

703 

.. 1588 .. 

2*26 .. 151 .. 

384 2‘55 

w . 

684 

.. 1977 .. 

2-89 .. 146 .. 

431 .. 2*94 

Estate ]Yo. 2 (ff) . 

1578 

.. 3263 .. 

2*07 .. 881 

2340 .. 2*65 


1120 

. , 2800 , . 

2*50 1001 .. 

3180 .. 3*18 

Estate No, S (a) . 

1494 

2347 .. 

1-57 .. 79S 

1448 .. 1*82 

w . 

956 

1280 .. 

1*30 .. 1003 .. 

1711 1*70 
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TMs is an average increase of *35 tons of sugar pei* acre or of 1 7 
-per cent, in favour of tke seedling varieties. 

Tlie field and factory results obtained in tbe large-scale experi- 
ments are of liigb value, as, apart from tbe actual yields per acre of 
canes and of commercial sugars, the various difficulties wMcii arise 
with the new varieties, especially iu crushing and in the value of 
their niegass for fuel purposes, are recorded. During the earlier 
periods of the large-scale experiments it appeared that these 
difficulties riiight have proved sufficiently formidable in practice to 
prevent the adoption of new varieties on the eominerciai scale, but 
now they have been largely overcome, and probably in the course of 
time fcur planters will succeed either in eliminating them or in 
obtaining new varieties of canes in which these defects do not 
occur. 

Dining the crop of September-December, 1904, the areas occupied 
by the priuei|>al varieties reptorted upon in the large-scale experi- 
ments were: I). 625, 174 acres; D. 95, 74 acres; Sealy, 41 acres; 
B. 145, 165 acres; I). 109, 882 acres; B. 147, 355 acres; Bourbon, 
11,900 acres ; and Transparent, 1,725 acres. 

I estimate that at present an area of about 14,800 acres is occupied 
ill British Guiana with ^mrieties other than the Bourbon, and of 
these about 13,1)00 acres are cultivated in new seedling varieties. 

The favourite varieties with our planters are D. 109, B. 147, D. 145, 
D. G25, arul B. 208. 

Our c'xperiencG, as far as it goes, indicates that in the selection 
of seedling varieties more attention should be given 'to t|ie size 
of the eaiie, the iiiiiaber of shoots each stool produces, and to its 
ratoonir.g power, which is, in the majority of canes, dependent 
upon its resistant power to disease and to drought, than to its 
high saccharine contents. We have found that while the tendency 
is for deciease in the coui’se of cultivation in the first-named 
qualities, the sugar contents, in many instances, tend in an opposite 
direction. 

Oiu* experiments with quickly maturing, relatively small-sized 
■canes, such as Xos. 74 and 95, with high saccharine^ contents have 
not been altogether satisfactory. A medium to large-sized cane with 
well-marked tillering and ratooiuug powers, and of fairly high 
saccharine content, say, equal to that of the Bourbon, appears to be 
-of higher value to us in British Guiana, than are smaller, relatively 
rich varieties. 

Fortunately, we have indications that among our latest selection 
of seedlings are large-sized varieties of very high saccharine 
contents. 

Perhaps the advantage of the seedling varieties which is most 
appreciated by the planters is that several kinds are capable of 
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yieldiiig large and remunerative crops of canes on land on wiiieli tlie 
Boiii'boii Tv'iii n-ot now thrive. Some varieties will fioiirisli on the 
lieavv clay front lands ot* tlie plantations, others on the somewhat 
liglit€fr soils at the back of the cultivations. On some estates the 
result 01 this is that the cane cultivation using seedling varieties is 
being extended at the back of the estates on soils that the Bourbon 
cannot flomisli i:pon, w'hile land set fz'ee from cane cultivation on the 
front lands is being plautedi in rice. 


SOME riGUEES EELATING- TO JAYA SEGAE MILLS 

BOEING THE SEASON 1904. 


Y’*e have been favoured with a large sheet containing figures 
1 ‘elating to the work at ST Java sugar mills during 1904. Y"e give 
below the mean results, believing these will be of interest. 





Cane. 



Per cent. ^ 
Sucrose hi 
the Cane, i 

Per cent. 
Sucrose 
indicated in 
the Juice on 
ICO Cane. 

i Available ; j. 

i parts i 

,1*4- — i of Juice i 

, Quotient. ; : 

Per cent. 
Fibre in the 
Cane. 

Highest . . 

15*46 

14-36 

13*76 : 93*47 ’ 

13*07 

Lowest 

i0*18 1 

S-8o 

8-09 I 86-94 i 

9*82 

Mean . . . . 

13*06 : 

11*91 

; 12-21 1 91-33 : 

' i ! 

11*29 



Bagasse. Filter Press Cakes. 


■ Water on j 
lOD parts ; 

' of Xormal j 
Juice. I 

i 1 Sucrose ! 

Sucrose, j Moisture. , parts ^ Sucrose. 

1 ' of Cane. : 

Sucrose 

1 lost on 

1 100 parts 

1 of Cane. 

Highest 

. . ; 24-S9 

i 

5*34 1 

i 

51-52 1-46 i 11-0 

; 0*23 

Lowest . . 

■■i "'"i- I 

3*63 1 

41-27 ; 0-SS i 0-91 

I 0*03 

Mean . . 

. .i 14-45 : 

I 1 

4-63 i 

47-15 : 1-12 I 7-96 

1 

: 0*09 


* First Mill Juice. Last Miul Juice. 


1 Brix. 

Sucrose- 

i Quotient. | Bris, 

Quotient. 

Highest . . 

1 20*3 

18*3 

i 91*55 ; 11*6 

86*15 

Lowest . . 

16*3 

12*68 

i 80*1 5*6 

72*0 

Mean . . . . 

i 18*09 

15-64 

: 86-39 ; S-02 

' 1 

80*07 


19 
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Mixed Juice. 

1 Quotient 

Syrup. 


1 Brsx. 

' 

Sucrose. : Quotient, i Juice. 

Brix. 

Quotient. 

Highest 

17-83 

15*38 1 

89*89 : 91- 

7 

64*45 

92-21 

Lowest . . 

J 13-8 

10*69 i 

78-48 81- 

27 

43-46 

81*07 

Mean . . . 

, ' 15*G5 

13-33 1 

79*31 86* 

57 

53-36 


83*17 


Masse- 

CUITE. 

I 

i Betubned Secoktds. 

! 

Quotient 
on first 
Molasses. 

i 

Brix* 

Quotient. 

j 

Polarization. 

Weight on 
lOJ parts 
of Cane. 

Highest , . 1 

97*4 

91-07 

93*19 

0 94 


73*68 

Lowest . . j 

90'09 

63*6 

67*4 

0-01 


39-0 

Mean . . . . I 

1 

94-2 

T2-4'l 

83*38 

0-2S 


49-67 

! 



SUGAE. 





! 

\ 

Polarisation 
of Head 
Sugar. 

: Polarization 
, of 

Muscovado. 

i Polarization 

1 of second 

1 Boilings. 

Head Sugar 
turned out 
on lOO Cane. 

Muscovado 
turned out 
on 100 Cane. 

Highest . . : 

99-68 

98*1 

99-47 

10*90 


13-69 

Lowest . . i 

98-3 

! 97*7 

77*29 

o-oi 


0-41 

Mean . . , . 1 

9S-T7 

97*03 

; 93*54 


3-59 


9-17 



S UG AE--r<57ii inued. 





i Second 
' Bollings 
turned out. 

, on iuO Cane. 

; Black Stroop 
; turned out 
j on lO'J Cane. 

! Total Sugar 
turned out 
ii Black Stroop 

; 

I 

Sucrose 
turned out. 


Quotient 

of 

Molasses. 

Highest . . 

3-17 

1*65 

; 14-14 

1 

3'87 


40-7 

Lowest 

i 0-01 

1 0*10 

' 7*64 


7*69 


30-8 

Mean . . 

; 1-02 

i 0*59 

: 10-90 

10-76 


34-83 


One Glasgow firBi hare during tlie past three years recc4ved orders 
for as many as seTen five-roller sugar eane mills for tlie West Indies 
alone. This shows that enterprise and capital are 'both to he found in 
those islands now that the sugar bounties are a thing of the past* 
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MrlNrELiL EXPERIMENTS IN BRITISH GUINEA. 


Prof. J. B. Harrison lias recently given (ITesi Indinn BulMin^ 
Tol. Y., No. 6; a simimary of tlie results derived from 24 years' 
experimental w>rk in the British Guiana Botanical Gardens. A short 
abstract of these results or great iiitere.st to cane growers is given 
below : — 

Liine , — Alternate beds of heavy clay land were treated with five 
tons of slalved Barbados lime per acre. The canes were grown up 
to third ratoons and then fallowed for a year. In the plots which 
were iiianiired in addition to liming, the total increase due to liming 
was 37 "0 tens of cane per acre, and in the iinmannred plots at the 
rate of 33' 7 tons per acre. Both the above increases refer to the sum 
total of ten crops harvested in 13 years. 

Phosidicites , — Applications of phosphates have not always resulted 
in financial benefit. It appears that the most satisfactory mode of 
using phosphates is to apply 8 cw't. of superphosphate or 5-t3 cwt. 
of slag phosphate to plant canes, the dressings of slag phosphate 
being more remimerative than those of superphosphate of ec|ual cost. 
Phosphates do not benefit ratoons and Prof. Hjirrison thinks it 
doubtful if it is necessary to apply phosphates to Bemerara soils as 
often as once in five years. 

Fotash . — Results obtained with both sulphate and nitrate of potash 
indicate that potash is not required on the heavy clay soils of British 
Guiana under the conditions of ordinary agricultural practice. 

Xilrogen.—As the mean result of ten crops of cane in .18 years it 
was foiiiid that 1 0 lbs. of nitrogen as sulphate of ammonia, when 
added in proportions up to 300 lbs. per acre, gave an extra return of 
1-3 tons of cane per acre, or 2-J cwt. commercial sugar. With nitrate 
of soda up to 2f5C)lbs.per acre, 10 lbs. of nitrogen would probably 
give 1*4 tons of cane, equal to 2-1 cwt. of commercial sugar, but 
experiments indicate that it is not wise to apply more than 250 ibs. 
nitrate of soda at one dressing. Mfith dried blood the indications 
over eight crops were that the relative value of nitrogen in this 
material was 73 g of that in sulphate of ammonia. 

With regard to the effect of maniu’es on the soil Prof. Harrison 
comes to the following conclusions, basing Ms results on the 
analytical figures obtained by the extraction of the soil in 1 2' a€|ueous 
citric acid with five hours’ continuous shaking: — 

‘YA.) That the growth of the sugar cane without nitrogenous 
manuring is accompanied by a considerable loss of the nitrogen in the 
soil, ainoiinting in ten years to on not limed land, and to 26*7| 
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on limed larid. Tliese are efiuivalent to losses from tlie soil to a cleptli 
of S inches of SSOlbs. and 12o01bs., respectively, per acre. 

'‘(2.) Bepeated heavy dressings with farmyard manure have 
resulted in an increase in the total nitrogen of the soil. In ten years 
the increase was 20-3".', equal to 960lbs. of nitrogen per acre added to -■ 
the soil to a depth of S inches. 

The growth of the sugar cane on plots receiving only nitro- 
genous manures has resulted in losses of soil nitrogen : where sulphate 
of ammonia was applied, the loss amounted to 14*71, or to 670lbs. of 
nitrogen, and where nitrate of soda was used, to 16*31', or to 775lbs. of 
nitrogen per acre, in the soil to a depth of 8 inches. 

*P'4.) On soils manured with j)ho3phates, potash, and nitrogen in 
the form of sulphate of ammonia, the loss of soil nitrogen in the top 
8 inches amounted to 14*711, or to 7001bs. per acre, while where nitrate 
of soda was the source of nitrogen the loss was far higher, amounting 
to 26*5,1. or to 1250lbs. per acre. 

“ (5.) The soil ill 1891, at the commencement of the experiments, 
yielded *0142:: of phosphoric anhydride to a 1?^ aqueous solution of 
citric acid. After ten years cropping without manure it yielded 
•00S6|', which shows a loss of nearly 40| of the probably available 
phosphoric anhydride, or of, in round figures, I70lbs. per acre. 

'*(6.) Where the soil received manures not containing phosphates, 
the proportion of probably available phosphoric anhydride was reduced 
to *00961', equal to a loss of 32*44’, or to one of, in round figures, 
HOibs. per acre. 

(7.) Where superphosphates 'were used in addition to nitrogenous 
manures, the proportion of probably available phosphoric anhydride 
was reduced to ’0132|', indicating a loss of 7|, or of 301bs. per acre. 

(S.) Where slag-phosphates had been applied, the probably avail- 
able phosphoric anhydride has been reduced to *01021, equal to a loss 
of 28* Iq, or to one of 120lbs. per acre. It is worthy of note that in our 
more recent experiments, while manuring with slag-phosphates, 
produced on the plots which had received superphosphates during the 
earlier years of the experiments, mean increases of only 2*32, 
produced on those which had been manui*ed with slag-phosphates a 
mean increase of S’Sq. 

** (9.) The determinations of potash soluble in 1|' citric acid and in 
20l)th normal hydrochloric acid showed that cultural operations have 
made probably available more potash each year than is required for 
the growth of the sugar cane, the original samples yielding potash at 
the rate of 2621bs. and 278lbs. per acre to a depth of eight inches, 
those not manured with potash salts during ten years at the rates of 
376 lbs. and 500 lbs., and those which received potash salts in addition 
to nitrogenous manures at the mtes of 3571bs, and 5301bs. 
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“ (10.) Judging from the solubility of the lime in the soil in 200th 
normal liy«irochloric acid, cultural operations set free in a soluble 
form more lime than the crops utilised, the original soil yielding lime 
to the solvent at the rate of, in round figures, 3,400 lbs. per acre to a 
depth of eight inches, ivhile the samples taken after ten years’ cultiva- 
tion yielded at the rate of 3S00 lbs. The sods which received in July, 
iSOi, slacked lime, supphung in round figures, 6700 lbs. lime per 
acre, yielded to the acid in 1902 a mean of 5000 lbs. per acre, thus 
indicating alter ten years’ cultural operations a retention in the 
iijjpermost layer of the soil of only 1200 lbs. of the added lime in a 
readily soluble form. 

'' (11.) The action of the lime on the solubility of the potash in the 
uppermost layer of the soil appeared well marked, the samples from 
the iiot-limed land yielding to 200th normal hydrochloric acid at a 
mean rate of 460 lbs. potash per acre to a depth of eight inches, while 
those from the limed land yielded at the mean rate of 640 lbs.” 

Piiially, as the result of these analyses and experiments. Prof. 
Harrison lays down certain precise and formal propositions of the 
greatest value to the agricultural chemist responsible for the economic 
manuring of large areas of sugar cane. These may be suinmarised 
as under : — 

(1.) Soils which jueld *0071 phosphoric anhj'dride to If aqueous 
citric acid with five hours’ continuous shaking will not as a rule 
respond to manurings with phosphates. 

(2.) "Under similar conditions soils yielding ‘OOop-’OOlJ will benefit 
as a rule by phosphatic manurings. 

(3.) It is advisable to apply heavy dressings of slag-phosphates or 
lighter ones of super or basic phosphates to soils yielding less than 
i}05| phosphoric anhydride. 

(4.) Soils yielding ’OOb;!' potash can be regarded as containing 
under the usual system of crdtivation sufiBLcient available potash for 
the needs of the sugar cane, 

(5.) If the potash lies between *005q and 'OOS;^' it is doubtful if the 
application of potash salts will result in remunerative returns. 

(6.) "WTiere the potash falls below •OOoJ' it is advisable to add 
potash salts in the manures. 

(7.) The demand of the sugar cane for lime as a plant food is low, 
and if a soil gives up more than '006| to the lb citric acid solution, it 
probably will yield sufficient for plant food for ordinary crops of 
sugar cane. 
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AETIEIGLiL GEOSS FEETILIZATION. 


In Ms paper on tke sngar industry in Barbados, read before tbe 
Agiicultiiral Conference last January, Professor d’ Albuquerque 
referred to some attempts at artificial cross fertilization wMcb bad 
been made Just recently. He said : — 

Aktificial Cuoss Feutixizatiojst. 

In a paper on this subject in tbe West Indian BuUeUn (YoL I,, 
pp. 185-7) one of us suggested various ways in wbicb an attempt 
might be made to raise seedbngs of wbicb both parents were known, 
in. place of tbe present methods in which only the mother variety is 
known with certainty. One suggestion was that the anthers should 
be removed from the immature fiowers of one variety, wMch should 
be subsequently protected by a fine muslin bag from wind-borne 
pollen, and when ripe fertilized by pollen from the fiowers of another 
and known variety. 

This experiment has been successfully carried out last November 
by Mr. Lew ton -Brain, Mycologist on the staff of the Imperial 
Department of Agriculture, who worked with some of the most 
promising varieties of Barbados seedlings. A very small proportion 
of the seed germinated, but sufficient to justify a continuation of the 
experiment next season on a much larger scale. 

The method of carrying out this experiment is described by Mr. 
Lewtoii-Brain as follows : — ■ 

The attempt, made in November 1904, to raise hybrid sugar-cane 
seedlings, by artificially cross-pollinating the flowers was under- 
taken rather with a view to determining whether such a process were 
p>racticable, than with the hope of obtaining any present results. 

“ The experiment was carried out in the experimental field at the 
Eidge plantation, Christ Church, Barbados. The canes operated on 
were some of one of the newer seedling varieties B. 1,529 which had 
given the best results in the previous rear's experiments. 

'Ai strong, movable platform was constructed, S feet high, 
the top being 6 feet by 4 feet. On this there were boxes of 
different sizes, which served as tables and stools of varying height. 
The stamens were removed under the dissecting microscope, and the 
cMef difficulty was found to be that of keeping the spikelets steady 
under the lens, while the work was going on. 

“Aitows which were just beginning to emerge from the upper 
leaf- sheath were always selected. The cane was bent over carefully 
to the table and tied firmly to neighbouring canes and to the 
platform. 'The lower part of the arrow was placed in a clamp, the 
foot of which was then screwed into the top of the platform. All tMs 
had, of course, to be done with the greatest care, so that no undue 
strain was put upon an3" part of the cane. 
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‘'Tlie table and dissecting microscope ^rere then shifted into as 
convenient a position as possible, and the stamens were removed 
from about a dozen to twenty spikelets, preferably on several 
branches of the arrow. This operation proved to be one of some 
diffieiiity and delicacy under held conditions ; frequently the 
stigma tic plumes were removed or injured before the third stamen 
could be got out. It was found necessary to work with one’s back to 
the sun to avoid the glitter’ from the glumes and hairs. 

“The remaining spikelets on the arrow, including,, of course, all 
those that had emerged into the air before the operation, were 
then removed. 

“Meanwhile a strong pole, 10 feet high from the ground, had 
been fixed near the base of the cane. To this, near the top, was 
fixed a wire cage sufficiently large to include easily the whole arrow, 
the cage was made in two halves which were left sufficiently apart to 
iiilmit the arrow. The cane was now geiitly and gradually released, 
and the arr^jw brought into the cage : this was then closed and 
covered with fine, strong muslin. The whole was sewn up carefully, 
and the cane and arrow tied up to the pole ; in some ctises too great 
strain was put upon the upper part of the cane in the tying, and the 
arrow dried up. A few’ days later, when the stigmatic plumes were 
seen to be turning red and opening out, pollination was performed, 
and the muslin again sewn up. 

“The whole process is tedious and one that requires great care 
and dedicacy at every point. Under the conditions this is not 
always easy. Even then a sudden gust of wind or a sudden shower 
of rain way spoil a niorumg’s work. 

“The result has heen that four seeds germinated. Considering 
that iioniialiy the percentage of germination among sugar-cane seeds 
is extremely low, tliis may he considered fairly satisfactory. At 
any rate it is proved that the j’liising of hybrid sugar-canes by 
artificial cross-fertilization is not impossible, but it is also evident that, 
to get sufficient seedlings to work with and select from, experiments 
must be carried out on a much larger scale than was the present one. 

“At the same time that the above work was in process, other 
arrows were enclosed in similar fashion without emasculation. When 
the spikelets were opening other arrows from the same variety of 
cane were introduced into the hags for their pollination. A number 
of seedlings have been raised from them, and these will be the first 
seeillings canes raised in the West Indies whose parentage is a 
matter of certainty.” 

The authors of this summary regard the results of this attempt as 
affording important means of accelerating the work with seedling 
canes, since it is thereby possible to ensure that the parents of the 
seedlings are both varieties of known and favourable characters. 
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Covvcsponbeucc. 


JiLltJEITTirS. 


A Pi.EA FOR Social Peeoem. 


To the Editor of The Internatmial Sugar JournalT 

— In answer to the letter of Mr. Ulcoq of the 16tli March, who 
reiiels with rathemnnecessarT indignation my sweeping charges/’ 
I have iniich pleasure in answering them seriatim, and in assuring 
him that I wrote from my own observation in perfect good faith and 
that I am as anxious to secure the true welfare of the Island as Mr* 
Uleoq himself. As to land drainage, water storage and forestry, 
I simply said that much was required to be done, and am told in 
reply that a little, a very little, has been done and that the badness of 
the water in places is due to the inexorable climate of the tropics,” 
whatever that phrase may mean. 

The devotion of the inhabitants to the King is outside the question. 
All British subjects are supposed to be loyal and to pray for the 
monarch and Ms family. The reference to Lady Broome’s work falls 
into the same category. I have not read it, but do not doubt that 
she did her best (as I have done) to describe faithfully what she saw 
and heard at the time of her residence, but she wrote some time ago, 
and ive are concerned wdth the present and not with the past ; the 
Cernean creoles may as a body have degenerated or improved since 
then. Whether I moved in the upper circles of the local society or 
not does not concern Mr. Ulcoq. jlSTo one doubts that the educated 
classes in the Island speak good English and good French, but the fact 
remains the same that the current tongue is Creole-French, and that 
in nearly every French paper published in Mauritius articles written 
in that dialect are habitually inserted. Nor does anyone doubt that 
public instruction is given, nor that some of the native students 
preparing for the public service and the professions do distinguish 
themselves, nor that some of them have entered the public service 
anti have attracted the notice of Governor Boyle. 

Mr. Ulcoq has evaded the question as to whether the planters did 
or did not apply to the Government for assistance when the Arabs 
cornered the market. TMs is the real point to be answered. And he 
has made a similar evasion as regards the “sura” loan. Bid they, 
the planters, apply for a postponement of the first instalment of the 
interest, and did they some six months afterwards apply for a further 
postponement? Mr, Ulcoq might direct his attention to this item 
also, and enquire at the same time whether it was not well known 
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that tlie sugar bounties would be removed before the latter postpone- 
ment (at all events) was asked for. 

As to the case of tbe Mayor of Port Louis, ^Ii*. Ulcoq bas put Ms 
own gloss on tiie facts wMIe in effect admitting tiieni. The Mayor 
insisted on carrying out Ms views against the opinion of a majority 
of the Committee, who pointed out that he was acting in con- 
travention of an existing ordinance, and their opinion was upheld by 
the Courts. The facts and the findings of the Courts were published 
in the local newspapers from which among other sources I derived 
my information. 

Neither does he see fit to break his judicious silence as to the low 
physique and periiaps consequent lazy and slovenly habits of many of 
the tradesmen and artisans, nor as to the heavily eneiimbered landed 
properties, bur contents himself with a remark about the ousting of 
planters by foreign capitalists, and carefully forgets that if they 
managed their estates judiciously there would be no opening at all 
for the money lender, native or foreign, though probably to the 
Ceriieaii debtor it would be a matter of indifiereiice whether his 
creditor was Israelite, Ishmaelite, or Gentile. 

In effect Mr. Ulcoq either fails or does not wish to understand that 
my attack is limited to the inept and corrupt of which the Creole 
population contains an abnormal proportion, and that as to the able 
and upright section, the worst I w’ould say or do is to wish that they 
were more numerous. If Mr. Ulcoq is a member of the latter I trust 
he will accept my assuiuiice that I have not the slightest wish to 
speak of him in any but the highest terms, but if he chooses to 
identify himself with the defenders of laziness, abuses, &c., &c., he 
must expect to hear some rather pdain language. It will also rest 
with Mm to explain away, if he can, the reasons which induced the 
Home Goverimieiit to appoint a strong man like Sir Courtenay Boyle 
to undertake the task of reform. I was in the Island and had 
collected the materials for the obnoxious article before the arrival of 
the present Governor, but hardly expected that he would have settled 
down to the work of re-organisation so promptly and effectively 
as lie has done. I state for Mr. Ulcoq’s benefit that the Governor, 
who is, I have reason to believe, supported by the best and most 
patriotic of the Mauritians, has by Ms action entirely justified my 
article. 

I reiiiain, Sir, 

Your obedient servant, 


Tht: 'Writeb oe the Abticle. 
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IIOXTHLY LIST OF PATEIITS. 

Coiiiniuiiieated by Mr. W. P. Thompson, C.E., F.C.S., M.I.M.E., 
Cliartered Patent A^ent, 6, Lord Street, Liverpool ; and 
;322, Higii Holboro, London. 

ENGLISH.— ABRIDGMENTS. 

S544. C, P. Cross, London. Itnproved maniifactiire of a crystal- 
h'-.if' sugar from a form ofceUuJ^>s^, IStli April, 1904. This invention 
relates to tlie manufacture of a crystalline sugar bj- hydrolysing a 
form of celliiloso or liemi-cellnlose characterised b}- its short cellular 
structure and Ijy the ease with which it undergoes this hydrolysis. 

9.‘]55, F. Hole. dVoims, German.}". Apparatus for cooUug and 
drijiap riTfh^idar inaUrkth^ siic/i as ‘owist sugar awl the like* 23rd 
April, 1904. This invention relates to an apparatus for cooling and 
dryiiig granular maheririls. such as moist sugar and the like. The 
apparatus is constructed iu such a manner that the material is first 
passed through a sifting drum, and then traverses the apparatus from 
top to bottom, zigzag, being coiitiniioiisly exposed to a current of 
fresh air, 

26255. A. Neumann and G. Stade, both of Perhn, Germany. 
Improreraeafs in and reJafing to vacuum apqxiratus for concent > ating 
find noiportiting iujunls, 2nd December, 1904. This mvention relates 
to yaciium pans of that kind in which the heating apparatus is situated 
in the interior of the pan and in which use is made of the buoyancy ' 
imparted to the licpaid to be boiled by heat and evaporation, for the 
purpose of produciiig and maintaining a continuous forced circulation. 

2S534. A. Horn, Hackney Wick, Middlesex, Yeiv or Improved 
machine for ptdliug and donldiug hoiJed sugar in a semi-fluid state. 
dStli Iieceniber, 1904. This inventioii relates to a machine for pulling 
and doubling boiled sugar in a semi-fluid or plastic condition, in 
which the mass of sugar is rotated on a horizontal rotating disc and 
subjected to pulliiig and doubling actions by pins or hooks mounted 
on the said disc and acting in conjunction with other pins or hooks 
liiomited on a double arm rotated by a vertical spindle. 

2S620. P. Haase, Herzogtum Sachsen- Meiiiin gen, Germany. 
It'rqn'oi'ehierdB in and rehiting to machines for separating dust from 
sugar goods. 2'Sth December. 1904. The present invention relates to 
a machine for freeing .sugar goods from their fine dust, and consists 
in the actuation of a tray, furnished with brushes, by means of an 
endless belt driven in an irregular manner so that the sugar goods, 
which are laid upon the tray, are freed from dust by the operation of a 
set of brushes pivotally mounted upon the respective sides of the 
machine frame, and actuated by an eccentric so as to have an up and 
down motion, whereby they alternately faU upon the tray and rise 
above it ; the dust separated by this operation being carried aAvay by 
a current of air supplied by a fan or other means. 



GE EM AK . — ABBIDGilEXTS . 

156858. Martij^ Hogeeb Miller, Datid Httetiteil Er. Artiilr 
HA iriLTOX Hough, Alexander McNeill, and Dr. Eichaed 
Eishee, of Wiarton, Canada. ApYjaratvs for eJectrol ijik jmrifimtifjit 
of mcclmrine jiricts. June 26tli, 190.‘i. TMs apparatus consists 
of a vessel open in tlie centre and divided into two parts by a porous 
‘■CTiinder and provided in tlie outer annular space vdtli cylindrical 
electrodes immersed in water, and its ebaraeteristic feature is tbat a 
feed-pipe lor tlie Juice is carried up nearly to tlie top of tlie vessel 
and bears at its upper end a iniisiirooia-siiaped over-tlow and beneath 
this several superimposed umbrella -shaped electrodes formed of wire 
netting or perforated sheet metal, these latter being adjustably 
mounted and bringing the juice into thorough contact with the air. 

157(191). The Fipae of E. Bexbel, of Magdeburg-Siidenbiirg. A 
m.dliiA ff driji-np or fjrounlik^fl siojar, November 21sfc, 

This nietliod of riryiiig or cooling gramdated sugar consists in the 
sugar grains being allowed to fall freely against a rising hot or cold 
air cairreiit in apparatus having vertical cylinders, any contact with 
the walls of the apparatus being preferably prevented by making the 
inlet aperture smaller than the interior of the cylinder. 

157254. AsIvAX Muller, of Hoheiiau, Lower Aiistria. A jn'^cess 
and (qfparatios for casing sugar in centrifugals. 27tli Jaiiiiarj, 1904. 
In this process of casing sugar in centrifugals in order to facilitate 
' the escape of the siwiip at the commencement of the casing, a portion 
of .the cold air contained in the interior of the ceiitiifiigal casing is 
di’awn off by means of an injector nozzle located underneath the 
cover, and mixed with superheated easing steam for the purpose of 
producing a moist vapour free from drops. The apparatus for cany- 
ing ' out this process consists of a centrifugal in which a water 
separator, arranged on the centrifugal cover, is provided, having 
tangential pipes opening into the centrifugal for introducing steam and 
carrying off water or condensation, the casing steam being introduced 
by a pipe- projecting partly into the water separator and partly into the 
centrifugal drum, wdiich pipe is siuTounded by a sleeve or sheath pro- 
vided with apertures for drawing off theair contained in the centrifugals. 

157675. The Federal Eefixixg Compaxw, of Jersey City, New^ 
Jersey, U.S.A. A method of purifging sugar in solid or f aid ftrni, 
AprE 9th, 1904- TMs invention relates to a method of purifying 
sugar in solid or liquid form, and consists in treating sugar with a 
liquid produced by the action of sulphuric acid, or a mixture 
of acids, on resin, resinous oils, ethereal oils, gi'ease, fatty oils, oleic 
acid and the like, freed from sulphuric acid, and substantially con- 
sisting of siilpho-coinpoiinds and sulpho-oleates, and then separating 
out this liciuid in any suitable mtinner. 

157677. The Federal Eefixixg Cohpaxy, of Jersey City, New 
Jersey, E.S.A. A method for stparating a purifgiwj ligidd containing 
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fUf/l tJtfj 1 ike ftO'ui sugar solvtioiis, April 9tli, 1902. 
This metliod of separating a purifying fluid containing sulpho- 
compounds and the like from sugar solutions, consists in adding to 
the mixture of sugar solution and j)urifymg fluid a substance wMch 
coiiYerts the latter into a solid condition and then separating by 
filtration the purified sugar solution from the purifying fluid which 
has thus become insoluble. 

157701. Heine Biiothees, of Yiersen, Ehiiie Proyince. A mdliod 
Teli>^vihg the shaft hearing in centrifugals. Januaiw 26th, 1904. 
This iiietiiod of relieving the shaft bearings of centiifugals and 
reducing the vibrations produced by oscillations of the drum, consists 
in the casing surrounding the rotating drum being filled with liquid, 
so that the latter when the drum rotates, forms an elastic cushion 
bearing against it. 

157907. Aether Eitxee, of Leipzig-ScMeussig. A shredclings 
press li'ii'ing a cglindrical complete irorm on a cijlindrical spindle. 13th 
June, 1903. This invention relates to a beetroot shreddings press 
provided with a cyiiiidrieai complete worm on a cylindrical spindle, 
and having a compression chamber between the worm and the 
mouthpiece of the press, which chamber tapers downwards and is 
provided with smooth separating walls. 

157926. TYilhelic Gantenberg, of Ketzin, Brandenburg. Method^ 
of and a p pit nd us for separating the drain acaa'ding to its constitution 
inside the centrifugal. 2nd June, 1904. This method of separating 
the drain according to its constitution inside the eeiitrifiigal, consists 
ill providing a second straining drum between the actual centrifugal 
drum and the dnini easing, which second dnmi periodically rotates 
with the actual centrifugal di*um, so that the drain thrown off from 
the inner drum passes through the outer straining drum, whilst the 
stationary outer straining drum allows the drain to trickle down its 
inner wall and correspondingly reach different gutters. In the 
apparatus for carrying out this method of separating the drain 
according to its constitution the bottom of the outer straining drum 
is provided with peripheral escape apertures and is formed in its 
central part as a hollow cone which may be brought periodically into 
and out of engagement with the cone of the centrifugal shaft by 
means of a suitable lifting aj)paratus. 

157672. Ludwig Lorenz, of Dormagen. A knife for heetroot 
shredding r/iachines. 9th YEarch, 1904. This knife for beetroot 
shredding machines is formed of separate curved pieces of sheet-metal 
or of one piece of filed corrugated plate, suitably shaped core pieces being 
further inserted in the spaces beneath the cutting edge of the knife, so 
that a direction adapted to cause the shreddings to fall out of the cutter 
is given to these shreddings by reason of the profile of the knife. 

15S275. Alb. Fesca & Co., Maschinenfabrik & Eisengiesserei 
Akt.-Ges., of Berlin. A drain separating device in centrifugals for 
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sifri’ps ami other fuhls. Hth Mar, 1003. TMs drain separatiiia^ 
device in centrifugals for syrups and other fluirls, lias a irumbor of 
drain ckaiiiiels corresponding to the vari^nis drains, and consists in a 
catch gutter being arranged beneatii the centrifugal drum, coimiosed 
of funnels arranged in adjoining rows above distributing cliannels 
arranged side by side, and leading to the actual discharge gutters, 
the catch gutter being freely revolubly mounted in such a way that 
the drain at one rotation of the catch gutter passes through a luiuiel 
division or its nailtiple, always into the same chaiiiiei, but at corres- 
ponding rotations into other drain channels. 

15SB14. A. W, ALtCKEXSEX MASCHI^tEXTABEIK aiid Eisexgies- 
SEEEI, of Sehoniligen. A shrednijigs press tie />?v5«ere 

spladle of rvhh'h is fcitJi separate pressiap wniis for morni 

threads fOal a deeiee /hr jiTeveuti iaj the h^oseifirg r>f iht eopn-ssed 
shredfdups. 1 1th July, 1903. This invention relates to a slireddings 
press in which the pressure spindle is providedi with separate pressing 
arms or worm threads and means for preventing the stirring ii|'> or 
loosening of the ex|>ressed shreddings, and consists in horizontal or 
approximately horizontal arms which prevent the elevation and 
loosening of the shreddings behind the pressing inombei's, being 
provided on the pressing nienihers or on the pressing spindle in such 
a way that only the vertical spaces between the separate members of 
the press are covered. 

159217. Aegest Keem^vxx, of Berlin. A i'acuum hoilifig-^Aern 
pan^ liiiviftg a heathaj ai raageintjd, arranged at (he lower end of a fe/e- 
scopicadg eotensiMe cirmlutton pipe, 15th May, 1904. (Patent of 
Addition to Patent Xo. 156022, of 6th December, 1903.) This is an 
improvement on the Taciiiiio. boiliiig-down pan described in Patent 
Xo. 156022, characterised by a funnel-shaped head, aiTanged above a 
telescopically extensible circulation pipe, being connected with the 
uppermost part of said pipe without any intermediate space, and the 
free space which isdeshable at the commencement of the boiling- down 
betw^'ceri the head piece and the circulation pipe, obtained by drawing 
up the funnel-shaped piece to the top, together with the circulation 
pipe, which is thereby extended, above the uppermost edge of the 
heating apparatus. 

Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, mauu- 
factui‘e and refining of sugar will find The Inttnmtiomil Sugar 
Journal the best mediiun for their advertisements. 

The Inter mitmnal Sugar Jcairnal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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MFOKTS AND EXPORTS OF SUGAR { UNITED KINGDOM) 

To SKB OP ilAilCK. 1904 AND 1905. 

IMPORTS. 


QrASTITIKfe. Valpks. 



o‘.4. : 

lv*L'0. 

Ih'j4. 



C'Ats. 

Cwts. 

£ 

£ 

Gfcjrn'iany ........ 

1,6£5.G55 ’ 

607,554 

692,651 

443,165 

Holland ........ 

iOSAdJ ; 

74,293 

24.785 

54,731 

BeX'i’iQ'i 

oG,6‘27 ' 

205.i'6l 

21.G61 

199,926 

Frant-e 

45,‘35[; i 

23,355 

18,920 

20,027 

A ii ritr; a- Hungary 

44o.o7J3 

183,215 

206,541 

136,217 

Java ........ 

365, ol 8 ! 

8S4,0uS 

159,119 

670,895 

Piiili opine Islands 

,, J “ 

— 

.... 



Peru , . 

223,304 i 

437,112 

98,156 

333,171 

Brazil 

69.U95 

23,283 

26,891 

15,607 

Argentine Piepablie 


.... 



l^Iaaritiiis 

60,510 ■, 

45,013 

22,134 

26,401 

Bridsb East Indies 

36,31*0 - 

62,109 

15,463 

33,980 

Hr. W. Indies, Guiana, &c.. 

245,288 : 

334, 63 i 

156,301 

295,034 

Other Countries 

176,666 

288,223 

81.732 

220,071 

Total Raw Sugiirs 

3,413,529 ! 

3,229,873 

1,524,354 j 2,449,315 

Refinep Sugars. 





Oermanv 

2,256,982 : 

2,204,897 

1,247,126 

1,908,831 

Holland , 

775.460 i 

337,259 

451,363 

342,977 

Belgium 

101,767 S 

89,038 

56,669 

78,243 

France 

568,640 1 

223,145 

302,890 

198,492 

Oilier Countries 

151,346 ! 

161,568 

79,659 

134,705 

T 0 tal R efi ne d S uga i- s . . 

3,854,195 : 

3,065,907 

2,137,707 

2,663,248 

l^Ioiasses 

324,949 ; 

522,876 

63,941 

1] 6,004 

Total Imports ' 

7,592,673 , 

6,818,656 

3,726,002 

5,228,567 

EXPORTS. 

BfllTlSH ItEFlXED SuGAIUn. 

Cwts. 

Cwts. 

£ 

£ 

Sweden and. Norway ...... 

5,944 ! 

6,1S7 

3,415 

5,265 

Beiimiirk . . 

32,478 ; 

17,392 

16.649 

14,155 

Holland 

15,066 1 

10,365 

7,920 

16,733 

Belgium 

2,701 ; 

1,I4S 

1,512 

910 

Fo.rtugal, Azores, &c 

2,563 ! 

4,089 

1,475 

3,367 

itaiy ............ 

1,357 ! 

16 

637 

16 

Otiier Goiintries 

71,638 : 

46,057 

44,834 

44,876 


131,752 1 

04,2.54 

76,44*2 

85,322 

FuiiPiGN A: Colonial Sugars. 

; 




S&iined and Candy 

6.429 : 

4,435 

4,514 

4,404 

Unreiiiied 

23.475 1 

10,933 

12,450 

8,999 

Molasses .... 

35 1 

240 

17 

101 

Total Exports 

161,691 1 

109,802 

93,423 

98,826 
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UNITED STATES. 

fWiUett 4' Gray, ^c.j 


(Tons of 2,240 lbs.) 

19C.5. 

Tons. 

1904. 

Total lieceipts. Jan. 1 st to April 20 tli . . 

647,079 , 

, . 599,948 

Receipts of Refined ,, 

J 80 . 

, . iO 

Delireries ,, ,, j, 

625,073 . 

591,599 

Consumption (4 Ports, Exports deducted) 



since 1 st JaiuiarT 

458,875 . 

501,872 

Importers' Stocks (4 Ports) April 19tli. . 

22.006 , 

20,510 

Total Stocks, April 26tli 

284,000 . 

. 183,627 

Stocks ill Cuba, April 26iTi 

350,000 . 

245,483 


1904. 

1003. 

Total Goiisiiiiiptioii for twelve montbs , . 

2.727,162 . 

, . 2,549,643 

CUBA. 



Statement of Expokts axb Stocks of 

‘ SUGAll, 1904 AND 1905. 

(Tons of 2,24Us.bs.) 

Tons. 

Tons. 

Expcals . , . . 

454,278 

.. 4<3j0i54 

Stocks .. .. .. ... 

286,403 

319,320 


740, 6Si 

792,954 

Local Consiiin|}tioii (three inontbs) 

11,740 

11,930 


752,421 

804, SS4 

Stock on Ist January (old crop) 

. 94,835 

— 

lieceipts at Ports up to March 31st . . 

. 657.586 

S04,SS4 


Siit'andf JIareh, 190o- 


UNITED KINGDOM. 

.'Statement op Imports, Exports, and Consl'mption for Three Months 

ENDING March 31st. 


ImP'^uts. ; 15s POKT.s (Foreign), 

SirGAk. U^e3. lS^u4. j 1 Pu3. 1&05. 

Tmjs. Toits, Tons. ! Toms, Tons. Thus. 

Sefiiied 3-2,709 .. ln3,39S '■ i>74 .. 3L>1 .. 22! 

Kaw 34'fi,3Sii! .. I70,*3rt> ., 161,493 ! 3'J2 .. 3,174 .. 5-16 

Molasses......... 19,793 .. 16,247 .. 26,144 i 2 .. 2 .. 12 


Total..... 372,539 .. 379,632 .. 341.032 | 77S .. 1,497 .. "79 


Home Con.sumptiox. 

19' 3. Ipil. 19U5. 

Tons. Tons. Tons, 

fined 193,?34 .. 203,712 .. ]47,i'11 

Eeiined, {in Bond) iu the Ueited Kingdom — .. 124.153 115,729 

Eaw 132,160 .. 26,548 . 18,976 

■Molasses..... 17,S00 .. 20,495 .. 26,621 

Molasses, manufactured (in Bond) ill U.K — .. I 69 SII .. 14,296 


Total....... 343,794 .. 391.519 .. 322,633 


£,fc\vs Exports ot British Beliiied S,127 .. 6,5S7 .. 4,712 

Total Home Coiisr.mptioii of Sugar 335,667 .. 384,932 .. 317,921 
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Stocks of Sugae is Eueote at uketex dates, Apeil 1st to 2610, 

COMPAIiED WITH PREVIOUS YeARS. 

Is THOUSANDS OF TONS, TO THE NEAREST THOUSAND, 



Oenn-'iiiy 

incl’iding : France. 
Hamburg. : 


Austria. 


Holland andi 
Belgium. ! 


Total 

1905. 



1904. 190a. 1902. 1901. 

2S42 2763 .. 2899 .. 218*2 


Twelve Months^ Consumption of Sugar in Europe for 
Three Years, ending IIakch 3 1st, in thousands of tons. 
fLieJiffi OireuJar.J 


Great 

Britain. France. 

: and. 

, Austria. ! Belgium, , 1 9 j-j 1 . 5 
; ; &c. i 

Total 

1903-4. 

Total 

1902-3. 

1732 I 1046 , 063 

; 460 ; 188 | 4095 

! 

j 3866 1 

1 j 

i 3369 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

JOE THE CURRENT CAMPAIGN, COJIPAEED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 


(From Liclifs Monthly Cir€tdm\j 

1904-1905. 1903-1904. 1902-1903. 1901-1902. 

Tons. Tons. Tons. Tons. 

iTermaiiT ..... .1.575,000 . .1,927,681 . .1,762,461 . .2,304,923 

Austria ... 893.000 . .1,167,959 , .1,057,692 , .1,301,549 

Trance 625.000 .. 804,308 .. 833,210 ..1,123,533 

Eiissia 940.000 ..1,206,907 ..1,256,311 ..1,098,983 

Belgium 173,000 , . 203,446 . . 224,090 . . 334,960 

Holland 135,000 .. 123,551 .. 102,411 .. 203,172 

Otlier Countries . 340,000 .. 441,116 .. 325,082 A 393,236 

4,681,000 5,874,968 5,561,257 6,760,356 
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KOTES AND COMMENTS. 


The Price of Sugar. 

By means of Judicious questions in the House of Gommoiis from 
time to time* Mr. F. Platt-Higgins, M.P., renders the sugar industry 
useful service. His latest question has drawn from the Board of 
Trade a statement as to the prices of sugar for present and future 
deliveries. These reveal a considerable fall since January. The 
value of these questions in the House lies mainly in the attention 
drawn, to the infonnation given, and their interrogation is therefore 
to be weiconied. We have not had so much complaint lately about 
ruinous prices and ruined confectioners ; these latter gentlemen have 
little cause to make themselves heard Just now. As Mr Bonar Law 
said ill the House, the price of 88 'per cent, beet sugar, f .o.b. Hamburg, 
at the beginijing of January, was 14s. lOd. per cwt., and this had 
increased by the middle of January to 16s. The price on May 18th 
w'as 11s. 7M, The price quoted on May ISth for delivery inNovember- 
December was 9s. lid. The average price of the same sugar in the ten 
years 1892-1901 was about 10s. 9d. per cwt. This proves all we have 
hitherto ciaimed, that the drought, and not the Convention, was 
the sole cause of high prices, and now that the effects of 
the former are passing off, we are seeing a return to 
natural prices, based on cost of production. And we are glad 
to see that the Eadicals have been thereby deprived of a most 
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insidious party oue that was calculated to mislead all 

those who were iucapahle of discerning the truth of the matter. The 
miich abused Brussels Convention should now he allowed to run its 
own course, and we are sanguine that when the time comes for 
renewing it, the demand for its rejection will obtain little support. 

West Indian Administration. 

It was something of a coincidence that our article last month on 

The West Indies and their Future” was followed in a few days by 
a debate in the House of Commons on West Indian Administration, 
when Mr, Xornian Lament, the well known planter, moved that “ In 
the opinion of this House it is desirable to extend federal institutions- 
iii the British West Indies in order to cheapen and improve the 
administration of those colonies.” He desired to see effect given to 
the recommendations of the 1SS4 Commission, which advocated the 
expediency of bringing the West Indian Colonies more closely 
together, and of promoting free trade among those colonies with a 
conuiioii tariff: fixed as low as was compatible with revenue purposes. 
At present, he said, the West Indies was a protectionist’s paradise, 
and each small island was overburdened with independent officials' 
and, all the paraphernalia of State. Education, too, was backward, 
there being no system of scientific or technical training in vogue, such 
as would greatly assist the sugar industry, and it would be impossible, 
in Ms opinion, for the West Indies to compete with America and 
Germany until they had scientificall5’ trained chemists for work in 
factory and field. For all this, he considered a strong central 
Government was indispensable, with a capital at, say, St. Lucia, 
where the Chief Administrator should reside. 

Mr. Lyttelton, in reply, expressed himself in sjunpathy with much 
of what Mr. Laniont had said ; but pointed out some difficulties. For 
one thing, the geographical position of the various islands was not 
fully realized. As an illustration of distances, he instanced Barbados 
and J amaica, wffiich were nearly as far apart as the Isle of Man and 
Madeira ; and it would be considered an extraordinary proposal to 
federate the latter two islands. Another point wus the varying origin 
of the islands ; Barbados and Jaiij^ica have always been British ; 
Trinidad was once Spanish, and British Guiana Butch ; and in several 
other islands a French patois is talked. He would like to see a 
strong man like Lord Cr»>mer appointed as Governor- General for 
these regions for a long period to carry out a continuous and definite 
policy. But the present state of roads, steamer routes, and travelling 
facilities in general was far too backward and inefficient to ensure 
the necessarily prompt means of inter-communication which would 
be needed. In conclusion, he said the Government agreed in 
principle that it was desirable to have unification, hut the present 
moment was not an opportune one for bringing about a constitutional 
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cliaiige. Until tlie Colonies had recovered from the economic losses 
anti pli3'5icai distresses they at present suffered from, it would be 
imadvisable to make any alteration in the existing system of 
adiniiiistration. 


The Outlook for Java Sugar. 

Trade i^eports from Amsterdam would suggest that the position of 
the Java plantations as to successful production is unsatisfactoiyj and 
shows no great prospect of improvement ; receipts from Java have 
fallen off considerably. But the depression caused by the low prices 
of 1902 has adversely influenced Java for some years, and now that 
prices have risen to a liormal level, the prospects may be considered 
brighter than they have been for many years, and we shall be 
surprised if the energetic planters in that island do not soon make 
the most of their opportunities. The 1905 crop will not it is true be 
so abundant as last year’s, but the mill owners are sure to have every 
reason to be contented. 


Vibration In Sugar Machinery. 

The American. JIacMmat, in an article on vibration in machinery, 
quotes three instances of the effects of an unbalanced mass when 
rotating at a high rate of speed, and the means employed to overcome 
these undesirable effects. The third case (to quote our contemporary) 
was that of a sugar mill connected direct to an electric motor, and 
running at 2,500 revolutions per minute. This mill had previously 
been driven from an overhead shaft by means of a broad belt, and had 
given no trouble. As the mill was being shifted in position, and 
there was a long length of shafting with no other machines driven 
from it, it was decided to instal em electric motor, and to preserve the 
alignment of the shafts, the motor and the mill were fixed on a grey- 
iron bedplate; the journals of the mill at the same time being 
re-babbitted, as they were slightly wmrn. 

Before leaving the shop a trial run was made, when the mill ran 
very smoothly, the bedplate simply sitting on the concrete floor. The 
mill was then installed on the floor '^n the first flat ; the under side of 
this floor carrpiig the shafting for driving a large number of machines, 
on the ground floor. When the ns ill was started up, the vibration, 
produced in the floor was very great, causing a curious numbed 
feeling when standing at the macliine for some time, and the various 
tools lying on the floor showing a tendency to travel about, which 
greatly amused those who were not responsible for the machine. 

As this state of affairs could m tt be tolerated, an investigation was 
made. The motor was disconnected from the mill and run by itself, 
when it was seen that it was the ihill that was at fault, as there was no 
vibration. The mill spindle was then taken out and tided for balance, 
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and found to iiave a lieaTT side on it ; as it had not been giying any 
trouble previously to being shifted, this had not been examined when 
at the works. The spindle was also found to be slightly ■worn. This 
was trued up and the mill balanced. To prevent any trouble which 
might occur through the shafts not being exactly in line, the coupling, 
which was of the sleeve type, was bored slightly larger than the shaft 
for the mill, the motor end being a tight fit ; to prevent any twisting 
action, two keys were fitted, one on each side of the shaft. This 
allowed the motor shaft and the mill shaft some slight end play, and 
did not make so rigid a connection. 

To avoid any trouble which might be caused when working, by 
some of the sugar adhering to one side of the mill and putting it out 
of balance and so causing vibration, about 1 inch thickness of felt was 
placed underneath the bedplate of the machine, and the machine was 
bolted down to the joists, felt also being placed between the bottom 
bearers and the joists, thus practically insulating the machine from 
the floor. There was no felt underneath the mill when driven by belt, 
the belt appearing to steady the machine and absorb any vibration. 
When starting up the machine after alterations, there was practically 
no vibration, the machine running very satisfactorily. 


The Want of Sugar Factories in India. 

Mr. A. E, Jordan, A.M.I.M.E., writes to the TvineB of India 
calling attention to the fact that in the Bombay Presidency alone 
there are over 56,000 acres of sugar cane under cultivation, but not 
a single sugar factory for making white sugar direct from the cane. 
While enormous capital has been sunk in establishing cotton mills, 
no attention is given to the erection of sugar mills, although the latter 
would be by far the more profitable concern of the two. And that 
there is a great demand for white sugar, the imports of that commodity 
into Bombay from Java, Mauritius and Europe clearly show. Mr. 
J ordan thinks it probable that the existing condition is due to want 
of knowledge of how to make white sugar, as contrasted with 
jaggery” or “gur.” At the same time there is no doubt that if 
some capitalists would come for-^^rd and erect some central factories, 
an ample supply of canes would be forthcoming, and India would be 
able to herself supply much of the white sugar which at present is 
sent to her from Europe. This will be all the more advisable, when 
we consider that in the near future the home consumption in Europe 
may increase so much as to leave less sugar available for export to 
the East. 


It is reported that, including the stocks in hand on January 1st, the 
Australian sugar output for the current year will meet the entiz*e local 
consumption, which is calculated at 200,000 tons. 
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MODERN SUGAR. MACHINERY^ 


( Continued from page B30.J 


YACura PASfs. 

In tlie aecompanying plate (Fig. I.) will be found an illustration 
of one of Messrs. Fawcett, Preston & Co.’s Standarii Cast-iron 
Yacuum Pans witb Patent Worms, Tlie latter are mad© on the 

Chapman Yickess ” system, wMch gives the maximniii evaporation 
per unit of surface. The bodies of these pans are made of cast-iron 
of suitable thickness, and for the smaller sizes are made in two 
pieces. The larger sizes are made in segments and plates, built up, 
machined and fitted together. A large size saveall is fitted on the top 
of the pan to separate the steam from all liquid which might otherwise 
be carried over into the condenser. The worms are made of solid drawn 
copper tubing, and are stayed together and to the pans ; an efficient 
trap is also provided, connected to the tail pipes of each worm by iron 
pipes on the outside of the pan. The mountings fitted to the pan 
include a manifold steam stop box, containing high and low pressure 
valve to each worm, and a pressure gauge on each ; discharge valve 
with gear; buttercup; air valve; two proof sticks; vacuum gauge; 
thermometer ; peep glasses and frames and a syrup supply valve. 

Fig. II. shows a Calandria type of Yacuum Pan made by the 
MiiTiees Y^atson Co,, Ltd., a type largely used in the Hawaiian Islands, 
and also in Cuba. Its principal features are the substitution of a 
calandria for the usual coils. The calandria has vertical tubes of 
comparatively large diameter for the upward circulation of the 
masse-cuite during boiling, and a large central tube for its downward 
circulation* To facilitate graining and circulation there are coils 
fixed below the calandria in the conical bottom of the pan. 

This type of pan enables a very large amount of heating surface to 
be used at a minimum of cost, consequently it is claimed to be the 
best type of pan for use with low pressure steam. 

The illustration, Fig. Ill,, shows a large Yacuum Pan of special 
design in process of erection by Messr,.. A. & W. Smith & Co., Ltd., 
of Glasgow. The pan is 13 feet in diameter with a mid piece of 11 
feet deep, the strike of dry sugar being 35 tons and the heating 
surface about 1,900 square feet. The coils are lyre-shaped as shown 
in the front of the picture. 

The pan is fitted with a dry air condenser and is worked by a dry 
air pump of the slide valve type. The coils are all short, and are 
level, having no reduction in the diameter and are consequently freely 
drained. The advantage of the level coil is most clearly proved in 
the bottom of the pan, where the whole heating surface of one coil is 
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utilised by a very small additional amount of liquor. Tlie difiereiice 
in tMs respect between the level coil and the ordinary coil needs only 
to be mentioned to be appreciated. 

The special featui’es of the tiiple-ehPeet constructed by Messrs. 
John McXeii & Co. ax’e the setting of the calaiidrias at a certain 
inclination cM the vertical line, and the device for the prevention of 
entrainment. Its general appearance is shown in Fig. IT. 

The sectional elevation {Fig. T.; shows the sloping ealandria and the 
arraiige merit of tubes in same ; , it also shows the pro vision for 
admissioii of steam, drainage of the water of condensation, escape of 
air, anmioniacal and other gases ; and it will be readily seen how the 
design lends itself to ensuring a free passage of the heating vapour 
all through, and among the tubes a free and rapid run-off for the 
resulting water, and an easy escape for air, &e. 



Fig. Y. 

On the side of the ealandria opposite the steam inlet there is a 
large circulation passage for the syrup ; it extends half-way round 
the ealandria, and is crescent-shaped in plan. Towards this circula- 
tion passage the hot syrup issuing from the slanting tubes is thrown 
over in a continuous stream all the time the apparatus is at work, 
and leaves nothing to be desired by way of syrup circulation. 

The admission of juice or syrup adopted recently by this firm tends 
also to assist vigorous circulation, for being admitted through a 
perforated copper pipe, over the highest part of the upper tube plate 
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and extended tlirougis. a considerable arc, tke incoming juice enters 
in jets to mingle mtii tlie other juice flowing down to the circulation 
passage. 

The deyice for entrainment prevention has already been described 
in these pages, and need not be further referred to now. The 
patentees state that the utility of the invention is now thoroughly 
established, and its extended application has only furnished further 
proof of its efficiency in practically eliminating all risk of sugar being 
swept on to the condenser and lost. 

The result of trials of this triple-effieet is that under ordinary 
favourable conditions a duty has been attained of one gallon of juice 
concentrated from S® to 28® B. per hour per sc|uare foot of heating 
surface. 


THE SIJGAE POSmOX. 


Under the above heading, Mr. George Martineau, G.B., lately 
eoiitribiited two interesting and lucid articles to the Standard. He 
began by referring to the time when we imported only raw cane sugar 
and made our own refined sugar, besides exporting a certain amount. 
But with the rise of the bounties a gradual and far-reaching change 
spread over the sugar industry. The Paris bounties led the way, and 
just when there was some hope that they might be abolished, Germany 
and Austria introduced bounties in their own countries to father the 
new beet sugar industry. Prom then till 1902, the history of the 
European beet sugar crop has been one record of progress. Mr. 
Martineau quotes the figures of production and consumption for 1902 
in Germany and Austria^ 


Surplus 

Production. Coasomption. exported. 

Germany .. .. 2,300,000 .. 743,000 .. 1,144,000 

Austiia 1,171,000 .. 349,000 .. 789,000 


After showing what the bounty system led up to, Mr. Martineau’'" 
proceeds to quote (i.) M. Yyes Guyot, where he said The success of 
the Sugar Conference is the most important achievement of economic 
liberal policy in Europe since the signing of the Commercial Treaties 
of 1860 ; (ii.) Sir Eobert Gi:ffen, who originally opposed the Sugar 

Convention, but afterwards admitted that it was a “ general move- 
ment in favour of free trade ; and (iii.) the opinion of a firm of 
eonfectioners who wrote in 1889 expressing the firmest conviction'*' 
that with the abolition of bounties this Engdom would be provided 
with a larger, a better, a cheaper, and a more reliable supply of sugar 
than it has ever yet had,’* 

Mr. Martineau quotes that stock formula which is now in use in: 
every political speech on the subject, that as the German Cartel 



265 


bounty amounted to £5 per ton, and we consume 1,600,000 tons,, 
therefore we enjoyed a bounty of 5 X 1,600,000 = £8,000,000 per 
annum; he shows how absurd it is, as owing to the immense 
fluctuations in price, the bonnty simply ensured that the producer 
could make a profit, when working under natural conditions would 
otherwise result in loss. But this latter loss invariably caused a 
shortage of supplies, and a subsequent rise in price occurred the next 
year ’when the consumer got none of the bounty. 

But although bounties have ceased, there is no fear of losing that 
useful source of supply, the Continental beet sugar industry. It is 
too well organized, and too well supplied with skilled men to be 
likely to go to the wall. The cane sugar industry may also look 
forward to an era of prosperity ; cane sugar can be produced at a cost 
of is. per cwt. less than beet, and if the intelligence which is- 
associated with the beet sugar industry should be also applied to 
the cane sugar industry, the latter will have everythiog tO' 
gain. 

Turning now to the first effect of the abolition of the bou]Q,ties on 
the beet sugar industry, Mr. Martineau considers it most striking 
and at the same time most satisfactory. He writes : — 

The bounties had cost much money and involved heavy con- 
sumption duties to raise the necessary funds. The French indirect 
bounty from to 1903 amounted to something like £50,000,000, 
all of which came direct from the pockets of the .French consumer,. 
He also had to pay the direct bounty. When these were abolished, 
the duty could be reduced from 64 francs to 27 francs per 100 kilo- 
grammes without loss to the revenue, with great relief to the 
consumer, but, above all, with enormous effect on the consumption^ 
The increase was €|_uite startling. The same change took place in 
Geiinany ; but there another element entered into the calculation. 
In that country, where the consumption duty was 20 marks per 
100 kilos., the import duty was 40 marks. The Cartel made the most 
of this margin, and forced the consumer to pay not only the 20 marks 
of coiisuinption duty, but also a very large slice of the other 20 marks- 
of ^surtax. In fact, in 1902 the price was raised more than 15 marks 
above the natural duty-paid value. That was the Cartel bounty. The 
Convention abolished it by insisting that the import duty should not 
exceed the consumption duty by more than six francs per lilO kilos. 
The consumer, therefore, immediately got his sugar cheaper to the 
extent of the Cartel bounty. The consumption duty was also reduced 
from 20 to 14 marks per 100 kilos. In Austria the consumer, in the 
same way, benefitted by the abolition of the Cartel bounty, but 
enjoyed no reduction of the consumption tax. Belgium also made a 
large reduction in the duty. The total effect of these changes ha& 
been that the consumption, per head of the population, was as follows 
for the two years previous to and the one year after the Convention.. 
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in kilogTaTiiiiies ''Joarucil des de t^pxre, Paris, April 12tli3 


1905 ' :— 

1902 - 3 . 19U3-4. 

rTerniaiiy 13*67 .. 12*84 .. 19*51 

Austria 8*34 7*91 .. 10*61 

Prance 12*47 .. 10*71 .. 20*11 

Belgium .. .. ...* 9*01 .. 9*93 .. 15*29 


•‘It irill be obseiTed that tlie figures for the year 1902-3 are below 
those iVa- 1901-2, tbe reason being tbat duxi-'g the months preceding 
1st September, 1903, when the reduced duties came into force, con- 
sumers lived on their invisible supplies. This reduction in visible 
coiisiiiriTjtion made the figures for 1903-4 rather higher than they 
■would iiavo been if there had been no such temporary reduction, and, 
therefore, w’e may expect that consumption for 1904-5 will show some 
falling- off from the preceding campaign. To that extent the figures 
for lfM)3-4 are a little deceptive, but in case they remain siiffi.- 
ciently striking to call for considerable congratulation at one highly 
beneficial effect of the Convention, an effect which will no doubt go 
nn increasing.’* 

Mr. Martiiieau next recapitulates the circumstances under which 
the low prices of 1902 gradually rose to the figure of Ss. 9d. last 
•autumn, and shows ho-w, but for that unexpected factor, the drought, 
this latter price might have continued all -winter. But the great 
•drought reduced production by 1,000,000 tons, with the natural result 
that prices rose to over 14s. 2d. However, this deficiency Aviil bring 
•about largely increased sowings, and given good weather the next 
■cx'op will knock prices down considerably. They have already fallen 
to below r2s. 

As Mr. Martineau was interested in the first attempts made 30 years 
••ago to grow sugar beets in this counti*y, it is worth while learning his 
opiiii«m of the new trials recently inaugurated. He concludes Ms 
sec md article with these words : — 

‘‘ The final consideration with regard to the sugar position created 
oy the abolition of bounties is, perhaps, one of the most important. 
It was shown, more than 30 years ago, that sugar-beet could be grown 
in this country with as much success as on the Continent ; but the 
bounties at that time stood in the way of further progress. That 
impediment having been removed, there is no reason why we should 
not produce from our own land and with our own labour some of the 
sugar we consume. The country, I know, is absolutely apathetic on 
the subject, ignorant of the blessing that such an industry would 
bring to the British farmer, and in some cases even sufficiently 
prejudiced to declare such a scheme to be impracticable. On the 
other hand, enthusiasts have over-stated their case and pnhlished 
figures of a seriously misleading character. But if those with cool 
heads, long purses and sound business habits would take up the 
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■subject, leaiii tbeir lesson, and be sufficiently liiinibie to put tlie 
matter in the bands of a tboroiisrhly competent foreigii expert, tliey 
iiiiglit confer sncb benefit on agriculture and labour in tins comitiy 
as would make tliem famous for ever as tbe saviours of the Britisii 
farmer. There must be no experimenting on a small scale, the thing 
must be done with all the well-established latest iinprovemeiits and 
■on such a scale as to make success a certainty by reduciipg cost of 
production to a minimum. The very best land must be cliosen, and 
jdenr\" of it, well situated with regard to rail and w*ater carriage, and. 
with the certainty of obtaining a full supply of roots, cultivated in 
the most approved fashioii and contracted for in advance for several 
years. Under such circumstances, we shall have a new industry — 
Agricultural and iiiamifacturing — of the very first importance. Cbie 
successful factory will show the way to hundreds more, and we shall 
again hold up onr heads as agriculturists with a real home industry. 
To make the laacliinery for such an industry will require another new 
‘departure. The growing of the roots, we shall soon discover, wdllgive 
us new ideas of farming and new energies on the land. Crops all 
round will improve, cattle will multiply, the railways and canals will 
discover new employ inents, and the labourer will go back to the iaiid. 
'This is a dream, but it can be made a reality.' ' 


In packing goods for export to Persia, manufacturers should always 
take into consideration the fact that the highways are very bad. 
Sugar, for example, should be especially well packed, as it is easily 
•dissolvable, and cannot be packed in sacks, for the reason that it will not 
withstand the wear and tear of caravan transportation. The amount to 
he shipped should be divided into small quantities and packed in straw. 


At the Indian and Colonial Exhibition now being held at the 
■Crystal Palace a very ingenious plant is being shown in operation by the 
Essex Flour and Grain Go., filling, packing, weighing, and sewing 
up the mouths of their bags of fiour. This Sack Sewing Machine is 
known as Timeweli’s Patent Sack Filling, Weighing, Packing and 
‘Sewing Machine, and is built in a number of sizes and designs for a 
variety of purposes. Bags from lib. up to a full-size sack holding 
2 cwts. or more can be filled and sewn by these machines and much 
labour saved. The fastening up of the bag or sack by sewing across 
the mouth a strong seam with thread gives the sack a more even 
■appearance than those hand-tied, and renders it practically sealed, as 
it cannot be tampered with without detection. The filled bags as 
they leave the machine can be discharged on to the floor, down a 
•chute, or on to a conveyor to railway trucks, barges, &c. The owner of 
the patents and manufacturer of the machines is the Sack Filling and 
Sewing Machine Syn^dicate Ltd., of 89, CMswell Street, E.C., from 
whom all particulars can be obtained. 
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JAMAICA XOTES. 


Unsettled veatlier lias been experienced during Marcb, but tb© 
crop lias not been affected. 

The fijirmess of the sugar market and the relative high prices now 
being obtained for cane sugar are having a healthy effect in stimu- 
lating planters to extend the area of their cultivation. Coincident with 
this revival of the industry, certain schemes are on foot for the 
establishment of centra! factories, one in Tere and the other in 
St, Elizabeth. The one in Yere has already taken shape, the firm of 
Messrs, Be Pass & Co., of London, haying bought Morelands estate 
in Yere for that purpose. Plans for the buildings and machinery 
have been submitted, and it is possible that the work of erecting the 
necessary buildings will start within the next couple of months. 

Meantime several estates, notably Denbigh and Cornwall, are 
practically working on the central factory system, and the small 
cultivators are being induced to cultivate canes ; and to enable them 
to do so, the larger planters are making them cash advances. 

Mr, R, O. Melhado, who has recently taken over Lodge estate on 
a lease from Colonel Kitchener, is about to erect new buildings and 
instal machinery of a larger capacity. Mr. John Hudson, of Retrieve, 
in Westmoreland, has ox’dered a new and powerful five-roller mill of 
a similar pattern to the one erected at Denbigh, and has also extended 
the acreage of Ms cultivation. Mr. Y^'alter Farqnhason has ordered 
a triple-effect plant for Retreat, Westmoreland. There are also new 
developments at Phoenix, Mr. Arnold Clodd’s Hanover estate, where 
cane cultivation will be carried out on an extensive basis. Mr. S. 
Ciarfce is planting out 100 acres of canes at Sweet River, Westmore- 
land, while it is reported that the acreage on Fairfield estate is likely 
to increase. 

In the Plantain G-arden Eiver District it is proposed to put down 
a large plant, designed to manufacture 20,000 tons of sugar annually^ 
and negotiations which are proceeding with the landowners of the 
district are well advanced. One fruit estate, however, rather blocks 
the way to the securing of a consolidated area under cane cultivationy 
but arrangements are being made to secure a right of way for a tram- 
line to connect with the outlying areas under cane cultivation. 

The central factory scheme promoted by Mr. Eglan, an English 
financier, contemplates the erection of a 10,000 ton plant, but the site 
has not yet been definitely decided upon. Alternative proposals for 
the erection of the plant at the junction of the railway lines at 
Spanish Town, or in the vicinity of Haitlands are under consideration* 
The first presents many obvious advantages as it would tap, not only 
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tiie Haifclancis and Old Harbour districts, but would also serve the 
district of St. Thomas in the Yale. The difference in the cost of 
haulage of canes from the last mentioned district as compared with 
the first is 6d. per ton, which it is feared would have a prejudicial 
effect in retarding the revival of the old industry on the estates round 
Linstead and Bog Walk. The available cane lands in the vicinity of 
the factory whether it be placed at Haitlands or Spanish Town amount 
at least to 5,000 acres irrespective of the canes which would be 
obtainable from the small settlers in the backlands. 

Fewer complaints are now being heard with regard to the working 
of the irrigation system in Yue, and some of the planters express their 
satisfacticiri with the supply now being obtained. If the catchment 
basin at Eaynionds bad better holding properties there would be no 
doubt as to the successful wnrking of the scheme. The loss at 
Eaymond’s Dam through leakage through the permeable soil is 
stated to be still very large, but time wuil eventually remedy this 
defect. 

The landowners who take water from the Irrigation Y^orks are 
greatly opposed, and properly so, to the Bill before the Legislative 
Council to increase the charge for the water. 

Mr. G. E. Demercado’s plan for the erection of a central sugar 
factory at Morelands has not met with any great measure of local 
support. The scheme contemplates the erection of a plant capable of 
dealing with 2,000 acres of canes. Provision will be made for space 
for the erection of additional vacuum pans and effects as the supply 
of farmed caaes increases* 

These extensions of existing cane cultivation and the developments 
■of improved methods in manufacture are of great significance, and 
augur well for the future of the sugar industry in this colony. The 
crop now being taken off promises to be a very good one, and in 
quantity is likely to overtop considerably the record of the last three 
seasons ; while in value it will easily exceed all years since 1899-1900. 
Up to last reports 10,774 puncheons of rum had been exported, which 
is 100 puncheons better than last year’s crop; while sugar exports are 
1,200 tons less, but this will easily be made up between now’ and 
crop over. 

i.4jiother remarkable featime of the sugar industry is the demand for 
•small cane mills, the sales of which in February exceeded tho.se of 
the six previous months. 
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GAm<] VAEIETIES IN TEINIDAD. 


Attlie Triiiidiid Agriciilfcnral Conference last Januai^y Dr. A. Uricli^ 
Pli.D., Analyst and Tecliiiical Chemist to the Triiiiclad Estate (Jo.» 
Limited, read a papei* on the comparative yields of the Bonrbou Cano, 
White Ti-ansparent, and D. 95 at Brechin Castle Estate, Trinidad, 
during 1994, Ilis paper as given in the Indian Bulletin was 

as follows: — 

TmjswDAi). 

On the invitation of the President Dr. A. TJrich, Pli.D., lAI.C., 
Analyst and Technical Chemist to the Trinidad Estates Gompanyg 
Limited, read the following paper on the “ Comparative yield of the 
Bourbon Cane, White Transparent, and D. 95, at Brechin Castle 
Estate, Trinidad, in 1904'’ : — 

The remarkable falling o:ff of the favourite Bourbon Cane on some 
estates in Trinidad makes its replacing by another variety a matter of 
such importance that the revsults obtained on one of the leading estates 
on a large scale with the White Transparent and the D. 95 are the 
more interesting, as they comprise an area of 1,762 acres and are, 
therefore, more reliable than if obtained on mere experiment 
plots. 

Brechin Castle Estate, the property of the Trinidad Estates 
Company, Limited, is situated on the Hat banks near Couva and was 
always knowm for the heavy crops of cane. Keturns of 23 tons (long 
tons) cane per acre, all Bourbon, were frequent. The mean yield from 
1895 to 1899 was 22 tons, wLich is comparatively high, coiisideririg 
the limited dose of 2 cwt. of fertilizers per acre. But since that time 
the yield sunk to 19 and 18*5 tons per acre, whilst an ever-increasing 
area practically refused to grow Bourbon. 

There was nothing wrong in the chemical composition of the soil, 
neither could fungus, root disease, neglected drainage or tillage bo 
made responsible for the failure, neither was it lack of fertilizing, for 
a dose of 3 cwt. had been applied per acre. But it became imperative 
to replace the Bourbon by another variety. Ereqnent previous trials 
with White Transparent and D. 95 had given such encouraging results 
as regards tonnage that in 1904 the area cropped under Bourbon was 
reduced to 603 acres, whilst that under White Transparent had risen 
to 934 and that under D, 95 to 225 acres. 

The Brechin Castle IJsine is supplied with canes from three groups' 
of estates which we will call A, B, and 0. The difference of tli© soil 
is shown by the following analyses : — 

^Tlie fertilizer was composed of 3*4 percent, nitrogen as sulphate of ammonia, 
per cent, nitrogen as nitrate of soda, 11 per cent, phosphoric acid, from superphosphate 
and 4*3 potash, costing ^6 per acre. 
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Light soil. 

Medium soil. 

Heavy cla 


Per cent. 

Per cent. 

Per cent. 

Organic matter and combined water 

.. 4-80 

.. 7-60 .. 

10*35 

Containing nitrogen 

0*113 

.. 0*141 .. 

0*350 

iSand and insoluble silicates 

.. 81'40 

72*30 .. 

61*00 

Moisture 

. . 2-20 

.. 3*70 .. 

6*20 

Lime 

.. 0*325 

.. 0-269 .. 

0*857 

Potash 

.. 0*433 

.. 0*439 .. 

0-762 

Phosphoric acid 

.. 0T40 

O-piO .. 

0*209 

Available potash 

.. 0-027 

.. 0*020 .. 

0*022 

,, phosphoric acid (soluble 

in 



1 per cent, citric acid) 

. 0*021 

.. 0*010 .. 

0*017 


Eainfall in 1903 = 59 inches. 


In sections xl and B medium and occasionally light soils prevail, - 
■whilst section C is a heavy clajn 

Tjie annexed statement was compiled from data kindly supplied by 
Mr. T. Arbiickle, the manager of the estate. It shows the yield in 
plant canes, first and second ratoons for each section of the estate.. 
The term "‘true average” means the calculated yield in cane per acre, 
had exactly the same area (one-third) been planted in plant canes, 
first and second ratoons. 

The falling off of the Bourbon cane was noticed most in section A. 

Section B still gave an average return of 17 tons, but the rich lands 
of 0 only gave 15*7 tons. In former years some fields of this section 
used to give a return of 40 tons (plant canes) per acre. 

The purple cane D. 95 proved to be eq^ually prominent as plant 
canes, first and second ratoons in section A, the very satisfactory 
return being 32*8, 21*2, and 20*9 tons respectively, equal to an 
average of 24 tons. 

White Transparent shows a somewhat inferior hut still satisfactory 
record in section A with 30*5 tons for plant canes, 20*7 for first and 
14*3 for second ratoons. Average 23 tons. Eor sections B and C the- 
average is 22*8 and 20*2 tons respectively. Taken as a wAole, the 
603 acres in Bourbon gave an average return of 16*43 tons per acre ; 
935 acres White Transparent, 22*35 tons per acre ; and 225 acres • 
B. 95, 23*65 tons per acre. 

Thus far we have only considered the merits of the new varieties as 
regards tonnage, but an equally important item is their sngar contents. 
I regret not being able to supplement the above statement by the 
exact sucrose contents for each variety, much less the results obtained 
in manufacture. This was impossible owing to the bad milling 
qualities of the White Transparent, which made it compulsory to 
grind it together with a certain amount of Bourbon. But frequent 
single tests of the three varieties proved that even in normal dry 
seasons the White Transparent is a ‘‘slow ripener” and of inferior 
sucrose contents to the Bourbon. In a very favourable season like • 
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1903, liowever, it surpassed the Bourbon in this respect in April and 
May. 

The reverse appears to be the case with D. 95, which reaches 
maturity earlier than the Bourbon, surpassing it always in sucrose 
nontents. At several times, however, a deterioration in sucrose was 
noticed when once maturity was attained. D. 95 and White Trans- 
IDarent contain much less glucose than the Bourbon. 

Thus, on March 1st, 1901, the juice from the Bourbon contained 
1*58 lb. sugar per gallon, the White Transparent only 1*29 lb., but 
I). 95, 1*96 lb., a value never noticed again during that crop. Two 
months later, on May 7th, the Bourbon contained 1*70 Ib., the White 
Transparent had risen to 1*90 lb., but D. 95 had retrograded to 1*68 lb, 
sucrose per gallon. 

Again in 1902, on February 21st, the White 'Transparent indicated 
■only 1*27 lb., as against 1*50 lb, for the Bourbon. On April 4th^we 
had 1*69 for Bourbon, 1*58 for White Transparent, and 1*79 for D. 95. 
On May 4th, the Bourbon contained 1*77 lb., but the White Trans- 
parent had risen to 1*92. In the favourable dry season of 1903 
Bourbon started on February 26th with l*69ib. sucrose per gallon 
nnd White Transparent with 1*56. On May 6th, we find 1*88 lb. for 
Bourbon, and 1*74 for White Transparent, D. 95 standing at 1*75 Ib., 
which was the richest sample noticed for this cane in 1903. In the 
unfavourable season of 1904 neither Boilrhon nor Whita Transparent 
reached maturity. On March 9th, the Bourbon indicated 1*62 lb. 
sucrose, but the White Transparent only 1*29. 13. 95, however, 
■contained 1*73 lb. sucrose per gallon. 

After the rains in the beginning of April a retrogression in sucrose 
■contents had already set in, for the Bourbon contained only 1*55 lb. ; 
White Transparent, 1*45 ; and D. 95, 1*67 lb. 

All samples examined were take from the mill juice as obtained in 
the factory, which explains that not so many could be taken as would 
have been desirable. For the grinding of the White Transparent 
canes un mixed with other canes was avoided as nyicli as possible, not 
only on account of the difficulty to keep up a regular feed of the mills 
but also on account of the poor quality of the megass as fxiei. 

Thus, there are three serious drawbacks preventing the White 
Transparent from being a successful competitor with tho Bourbon, 
viz., poor sugar content during tho earlier period of the grinding 
season, diffitjulty in milling, and poor quality of the megass as fuel* 

The promising seedling D. 95 is free from these drawbacks. 

It is only fair to state that another Usiiie of the Trinidad Estates 
Co., ‘'‘Garoni,” succeeded in overcoming the difficulty exporioncod in 
milling the White Transparent with the help of a cane sheer and 
double crushing, and the satisfactory extraction of 72*5 per cent, 
from the weight of the cane was secured. Maceration of the megass 
was used. 



The question, wMcli cane is to replace the Bourbon where the latter 
has failed, is a very difficult one, for I believe the majority of our 
planters still share the opinion expressed two years ago in Demerara, 
that so far no seedling cane has been grown which, in all-round good 
qualities, is equal to the Bomhon. At the same time, nobody will 
deny that the seedling banes have special merits peculiar to them, as 
is fully shown in the results published by the investigators connected 
with the Imperial Department of Agricultui’©. 


Ketuek in Boubbon, White Tbansfabent and D. 95 in 1904. 



Bourbon. 

White Transparent. 


B.95. 


Acres 

Tons cane 

Acres 


Tons cane 


Acres Tons cane 

Section A. 

cut. 

per acre. 

cut. 


per acre. 


cut. per acre. 

Plant canes 

— 

. . — 

.. 214 


30-52 


03 a • 

32*85 

First ratoons .... 

25 

.. 9*25 

.. 287 


20*73 


42 .. 

21*27 

■Second ratoons . . 

151 

.. 17*53 

. . 106 


14*36 


114 .. 

20*90 

Total 

176 

. . — 

.. 607 


— 


209 .. 

— 

True average 

— 

.. 16*35 

. . — 


23*07 


— 

24*00 

Section B. 









Plants . , .... 

30 

.. 24*93 

.. 77 


25*40 


— 

— 

First ratoons 

55 

.. 20*23 

32 


16*38 


— 

— 

Second ratoons . . 

148 

.. 14*27 

.. — 


— 


„ .. 

— 

Total . . . . 

233 

. . — 

.. 109 


— 


— 

— 

True average 


.. 17-05 

— 


22*75 


— 

— 

Section C. 









Plants 

64 

.. 19*25 

.. 97 


22-64 


— 

— 

F^t ratoons 

28 

.. 15*33 

SS 


18-40 


16 

19*10 

Second ratoons . . 

102 

.. 13*55 

.. 34 


17-63 


— a. 

— 

Total .... 

194 

. . — 

.. 219 


— 


16 .. 

— 

True average 

_ 

.. 15-68 

.. — 


20*15 


-- .. 

__ 

Becapitulation (Tons Cake 

PEE, Acre). 





First 


Second 


Average 

Acres 



Plants. 

ratoons. 


ratoons. 


actual. 

cut. 

Bourbon 

. . 

21*05 .. 

16*42 

, 

15*34 , 


16*43 .. 

604 

White Transparent , . 

27-53 .. 

19*88 

. 

15*15 , 

. 

22*35 . . 

935 

D. 95 


32-85 .. 

20*68 


20*88 . 

, 

23-65 . . 

225 


The output of the Formosa sugar industry for the past three years 


has been : — 

Brown siigar 
Other sugar 
Hock-eaudy 
Molasses 


1903. 

kin. 

80,489,490 

9,963,878 

85,479 

2,791,284 


19U3. 

kin. 

49,244,428 
o, i <35, 41 / 
48,432 
2,536,027 


1904. 

kin. 

05, 830, 068 
4,334,464 
69,973 
2,490,860 


Total . . . . 93,330,131 


57,504,904 


72,725,365 
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CHILU. 


The Sugar Iotustry, 

The soil and climate of Chile indicate that the sugar industry would 
prosper in the Eepiiblicj if properly exploited, not only to the extent 
of supplying the domestic needs of the nation with that important 
product of prime necessity, but also in such quantities as would leave 
a considerable surplus for export to foreign markets. The sugar beet 
is one of the tubers that flourishes most luxuriantly in the lands of 
the central zone of the Eepublic. In addition to the natural adapt- 
ability of the soil and climate of Chile for the growth of this tuberous 
root, the country also possesses deposits of nitrate and guano which 
are recognised to be the best and most appropriate fertilisers in the 
cultivation of this highly saccharine-producing tubercle. * 

Unfortunately the cultivation of the sugar beet has not been 
sufficiently extended, due perhaps to circumstances foreign to the 
indiistr^^ itself, and at the present time there are only two factories in 
the country capable of extracting and refining sugar from the sugar 
beet. One of these, situated at Guindos, has not been in operation 
since 1890, owing to the lack of the raw materials, caused by the 
failure of the proprietor thereof to continue on his plantation the 
cultivation of the sugar beet. The other installation is at Parral, and 
is owned by a corporation having a capital of 1,500,000 pesos. Until 
January last this factory only produced brown sugar, which it 
delivered to the refinery at Penco, but since the date mentioned new 
and adequate machinery has been introduced and the refining is now 
done in the establishment itself. The production of beet sugar in this 
factory during the last four years was as follows : — 


1900. 1901. 1902. 1903. 

Class of sugar. Kilos. Kilos, Kilos, Kilos. 

First 390,604J- .. 89,688 .. 166, 897^ .. 168,671 

Second .. .... 75,878 ., 9,419 .. 42,788 .. 85,126 

Third 26,274 . . . . 6,525 , . 7,986 

Fourth . . 6,525 . . — - . . . . >—• — 


Total .. .. 498,781-1- .. 99,167 .. 216, 160^- .. 211,788 


In 1908 the factory at Parral (Membrillo) did not produce raw 
sugar, inasmuch as the board of directors decided not to devote theii‘ 
lands to the cultivation of the sugar beet, aiid as sugar beets are not 
ginwn in the vicinity, the factory was without the raw material with 
which to work. 

There are two refineries in the Eepublic. One of these is at Vina 
del Mar and the other at Penco. Both belong to corporations. They 
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use raw sugar imported from Peru, with the exception of a small 
quantity already mentioned, wMch is supplied to them by the factory 
at Parral (Memhrillo). Eaw sugar pays an import duty of 6*50 pesos 
per 100 kilograms. The imports of raw sugar in 1902 aggregated 
41,397,378 kilograms, valued, approximately, at 4,139,738 pesos. The 
quantity of white or granulated sugar imported during the same 
period amounted to 162,395 kilograms, of an estimated value of 24,258 
pesos. Sugar of the latter class is sold in the country in the form in 
which it is imported, and is subject to a duty of 11*40 pesos per 100 
kilograms. The imports of refined sugar during the same period 
amounted to 1,646,930 kilograms, valued at 329,389 pesos. Refined 
sugar pays a duty of 14*35 pesos per 100 kilograms. The total 
imports of sugar in 1902 consisted of 43,206,723 kilogi'ams, valued, 
approximately, at 4,493,485 pesos. 

The sugar refinery at Yina del Mar has a capital of 4,667,666 pesos, 
gold, of a value of 1 8d. The production of this refinery for the ten 
years is given below : — 


1894 . 

Kilograms. 

. .. 11,861,203 

1899 

Kilograms. 

. .. 18,968,186 

1895 .. 

.... 13,174,530 

1900 .. 

20,479,093 

1896 . 

. . . 13,273,210 

1901 

. . . 21,096,295 

1897 

.... 14,292,867 

1902 .. 

.... 24,439,964 

1898 . 

. . . 16,470,310 

1903 

. . . 24,285,419 


The average dividends paid to the shareholders during the ten years 
mentioned were 10 J per cent, annually on the capital invested. 

The refinery at Penco is not as old as is that of Yena del Mar. 
It has a capital of 3,000,000 pesos, gold, of a value of ISd. The 
production of this refinery for ten years has been as follows : — 


1894. 

Kilograms. 

. . . . 4,444,428 

1899 

Kilograms. 

. 10,123,763 

1895 . 

... 6,311,522 

1900 .. 

.... 19,921,722 

1896. . 

. . . . 7,345,970 

1901 

. . . 10,588,419 

1897 . . 

. . . 8,957,902 

1902 

.... 11,324,001 

1898.. 

. . .. 10,115,360 

1903 

. . . 12,982,632 


In 1902 and 1903 this company paid an average annual dividend to 
its stockholders of 9-J per cent, on the capital invested. 

A recapitulation of the production of the refineries together with 
the imports in 1902 shows that the total consumption of sugar in the 
Republic in 1902 aggregated 37,573,310 kilograms, or an equivalent 
of 11,838 grams per inhabitant, estimating the population of Chile at 
3,178,783 persons, the number given in the “Statistical Synopsis” 
for 1903. The average price of sugar in the Republic in 1902 was 
43 cents per kilogram,-— Gray^a Circular, J 
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MANUEIAL EXPERIMENTS IN THE LEEWARD ISLANDS. 


Tlie Annual Reports of the Sugar Cane Experiments in the 
Leeward Islands are always large foolscap pampHets filled with 
voluminous tables. In the last Report on Manurial Experiments, the 
results of four seasons’ work on plant canes, and three seasons with 
ratoons, are placed on record, and as they are of more interest than 
the records of one year only, the tables relating to them are reproduced 
below. 

In reviewing the experiments with plant canes during the four 
years, the Report states: — 

“ As pointed out in previous reports, the fields under these experi- 
ments are treated in the ordinary manner prior to the experiment 
plots being laid out ; in most instances tbe plots have all received the 
usual dressings of pen manure or its equivalent. The experiment 
No. 1 ‘no manure’ therefore represents the usual agricultural practice 
of these islands and may moi'e properly be described by the tei'm no 
additional manure, and experiment No. 2 ‘pen manure’ should be 
additional pen, manure. The experiments are thus designed to 
compare the results following the use of various combinations of 
manures when used as additions to the commonly accepted methods of 
the colony, and to demonstrate whether our planters should, or should 
not, modify this accepted practice. 

“The results are best examined and compared by the use of 
Diagram No. 2. This makes it abundantly clear that none of the 
combinations of artificial manures experimented with are remunerative 
in practice w'hen used with plant canes growing in fields properly 
prepared and manured with pen manure; nor is it necessary to 
increase the amount of pen manure beyond the 20 tons per acre used 
in the best agricultural practice. In no case, with tbe possible exception 
of No. 18,* has the increase in the quantity of cane compensated for 
the cost of the itrt fi(aal manure used, though in every case except 
two the use of the artificial manure (or in the case of No. 2, of the 
extra pen manure), there is an actual increase in the amount of cane 
produced. The exceptions are No. 23, where basic phosphate is used 
without nitrogen or potash when the yield is identical, on the average, 
with that from No. 1, and No. 30 where sulphate of potash is used 
without nitrogen and phosphate ,* here the yield, on, the average, only 
•differs from No. 1 by 0*3 tons, a negligible quantity. Nitrogen is 
the constituent which has produced the largest, though iinreniiit,iera- 
five, increment. The increments produced by x)otash are small, while 
phosphates have decreased rather than increased the yields. As has 
been repeatedly x}oiiited out, this effect of phosphate is singula, r and 
iiiiHxpected : indeed, from the deficiency of phospliate usually 

^ Plot s Is received 6u lb. nitrogen assulpliateof ammonia and 60 lb, potash as sulphate 
without phospliate. 



observed in the soils of tlie colony we were prepared to expect 
considerable increases from tbe use of pbospbatic manures, 

‘ ‘ These results thus briefly summarised are of great interest to 
practical planters as demonstrating that, under the circumstances 
prevailing in the Leeward Islands, and in cases where an adequate 
supply of pen manure can he applied to the land in its preparation 
for plant canes, it is unnecessary and iinremunerative to employ 
artificial manures. 

“"When the soil is in good condition, but it has been found 
impossible to give the proper dressing of pen manure, then artificial 
manures may prove remunerative; under the circumstances it is 
suggested that either 1-J- to 2 cwt. of sulphate of ammonia, or 2 to 
If cwt. of nitrate of soda be given in one application. A small 
additional profit will probably follow from tbe use of f to 1 cwt. of 
sulphate of potash together with phosphate, either to 2 cwt. of basic 
phosphate, or a similar amount of superphosphate. All of these 
manures should be given early.” 

The Eeport contains a useful summary concerning the application 
of manures to canes both plants and ratoo7is. This states amongst 
other points : — 

In the duano series we find that there is a small monetary loss in 
each case. 

In the Fotaslb series the largest monetary gain is obtained without 
tbe use of potash, which increases the yield so slightly as to be 
uiiremunerative. The use of potash without nitrogen and phosphate 
results in a loss. 

In tie Phos'phate series there is a slight increase in the weight of 
cane from the use of small quantities of phosphate but none with 
large quantities : the use of phosphate affords no monetary gain when 
basic phosphate is used. Superphosphate in small quantities scarcely 
affected the yield, in large quantity there is a small increase, but in 
both cases these increments are too small to pay for the superphosphate, 
the largest monetary gain in this series being from ISTo. 18, receiving 
no phosphate. 

The use of basic phosphate without other manure does not appreciably 
affect the yield, and there is a small monetary loss. 

In. the Nitrogen series while the yields of cane are slightly greater in 
those cases where nitrogen is used in combination with potash and 
phosphate, the largest monetary gains result from the use of nitrogenous 
manures, sulphate of ammonia or nitrate of soda, without addition. 

The largest monetary gain in all the experiments results from the 
use of 60 lb. of nitrogen as nitrate of soda (about 380 lb.) in one 
application, which gives a monetary gain of or 36a. Td. per acre. 

The gain next in order results from the use of 60 lb. of nitrogen as 
sulphate of ammonia (about 2901b.) in one application, which gives a 
monetary gain of $7*11 or 29s. 7d. per acre. 
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The results in the nitrogen series bear out those in other series, that 
nitrogen alone is remunerative, potash and phosphate not producing 
sufficiently large increments to compensate for their cost. 

It is clearly demonstrated that it is more profitable to apply all the 
nitrogen at one time rather than to divide the application into two 
doses : this is borne out both in the results for the one year and on 
the average for three years. 

We may therefore conclude that, in order to obtain satisfactory 
returns from ratoons, nitrogenous manures, and those alone, 
are essential, proper care in cultivation always being avssumed. 
The nitrogenous manure may profitably he nitrate of soda from 2-^- to 
cwt. per acre, or sulphate of ammonia from 2 to 3 cwt. per acre. 
Whichever is used it should be given in one application. 

Por these manures to produce remunerative e:ffects, the soil must 
be in good physical condition, and proper attention must he given to 
ensure good cultivation and adequate weeding. 


Means 

OE 38 Peots eor Eoxje. Years (1900-04). 


plant 

CANES. 



No of 

Tons of Canes 

Difference on 


Difference on 

Experiment. 

per acre. 

No Nitrogen. 


No Manure, 

1 

25-4 

+ 1-9 



2 

27*4 

— 0-1 


+ 2*0 

3 

27*3 



+ 1-9 

4 

29*0 

+ 1-7 


“f- 3*6 

o 

28*3 

+ 1-0 


+ 2*9 

6 

29*6 

+ 2-3 


+ 4*2 

7 

29*0 

4- 2-3 


+ 4*2 

8 

28*9 

+ 1-6 


+ 3*5 

9 

28*8 

+ 1-5 


+ 3*4 

10 

28*5 

+ 1-2 


+ 3*1 

11 

29*8 

-j- 2*5 


+ 4*4 

12 

27*9 

+ 


+ 2*5 

13 

27*3 

+ *0 


+ 1*9 

14 . . 

27*5 

+ *2 


+ 2*1 

15 

27*7 

1 


+ 2-3 

16 

27*2 



+ 1-8 

17 

27*7 

+ '4 


+ 2-3 

18 

30*5 

Difference on 
No pliosphate. 


+ 5-1 

19 

27*3 

— 3*2 


+ 1-8 

20 

29*6 

*9 


4-4-2 

21 

30*4 

— *1 


4-5-0 

22 

29*8 

— *7 


-f4-4 

23 

25*4 

— 5*1 


-f -0 

24 

29*7 

- *8 


4-4-3 

25 

29*9 

— *6 


-f-4-5 

26 

27*7 

Difference on 
No. potash. 


-f-2-3 
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No. of 


Tons of Canes 

Difference on 

Difference on 



Experiment. 


per acre. 

No Nitrogen. 

No Manure. 



27 



28*3 

... + 

•6 

+ 2*9 




2S 



29*3 

... +1-6 ... 

+ 3*9 




29 



29*6 

... 4-1-9 ... 

+ 4*2 




30 



25*1 

— 

2*6 

— *3 




31 



26*0 


. 

+ 1*2 




32 



28*1 



+ 2*7 




33 



27*5 



+ 2*1 




Means oe 

20 Plots 

EOR Three Tears 

(1901-4). 







KATOON CANES. 




43 

«M 3 
oa 

ai 

« a 
w 

Tons of Cane 
per acre. 


Difference 

on 

No Nitrogen. 

03 ® 

53 S; 

igi 

5 3 

w |2j 

=» Value of 

0 Increment. 

Cost of 

0 Manure. 

Profit or Loss on 
Manuring. 

$ c. 3 . 

d. 

1 . 

, 11*7 . 


+ 1*9 


~~ 

. — .. 

— 



2 

. 14-0 . 


— 0*4 

.. +2*3 

. 5*98 

. — 

— 

— 



. 13'6 


__ 

.. +1-9 

. 4*J4 

. 5*18 .. 

— 0*24 .. 

— I 

0 

4 

. 17-7 


+ 4*1 

.. +6*0 

, 15*60 

. 11*36 .. 

+ 4*24 .. 

+ 17 

8 

5 

. 16-3 


+ 2*7 

.. +4*6 

. 11*96 

.. 11*36 .. 

+ 0*60 .. 

+ 2 

6 

6 

. 18-9 


+ 5*3 

+7*2 

. 18*72 

. 14*45 

+ 4*27 .. 

+ 17 

9 

7 

. 17'0 


+ 3-4 

.. +5’3 

. 13*78 

.. 14*45 .. 

— 0*67 .. 

— 2 

9 

8 

. 18-1 


+ 4*5 

.. +6'4 

. 16*64 

.. 10*94 .. 

+ 5*70 .. 

+ 23 

9 

9 . 

, 17-2 


+ 3*6 

.. +5*5 

. 14*30 

. 10*94 .. 

-t-3-36 .. 

+ 14 

0 

10 . 

. 18*8 


+ 5-2 

.. +7-1 

. 18*46 

13*82 .. 

+ 4*64 .. 

+ 19 

4 

11 . 

. 18’0 


+ 4*4 

, , +• 6‘S 

CO 

CO 

.. 13*82 .. 

+• 2*o6 . , 

-t-10 

8 

12 . 

. 16-2 


+ 2*6 

.. +4*5 

. 11*70 

.. 16*33 .. 

— 4*63 .. 

-.-.19 

3 

13 . 

. 15*1 


1 *5 

.. +3*4 

. 8*84 

.. 12*57 .. 

— 3*73 .. 

— 15 

6 

14 . 

. 18-0 


+ 4*4 

+6 3 

. 16*38 

.. 9*27 .. 

+ 7*11 .. 

+ 29 

7 

15 . 

. 17-1 


+ 3*5 

.. +o-i 

. 14*04 

.. 9*27 .. 

+ 4*77 .. 

+ 19 10 

16 . 

. 18*4 


+ 4*8 

.. 4-6*7 

. 17*42 

.. 8*64 .. 

+ 8*78 .. 

+ 36 

7 

17 . 

. 16-8 


+ 3*2 

.. +5*1 

, 13*26 

. 8*84 

+ 4*62 .. 

+ 19 

3 

18 , 

. 18*3 


* 

.. +6*6 

. 17*16 

.. 1*2*57 .. 

-f4*59 .. 

+ 19 

1 

19 , 

. 15*1 


— 3*2 

.. +3*4 

. 8*84 

.. 12*57 .. 

--.3*73 .. 

— 15 

6 

20 , 

. 18-9 


+ *6 

.. + 7'2 

. 18*72 

.. 14*45 .. 

+ 4*27 .. 

+ 17 

9 

21 

. 19'0 


+ 

.. +7*3 

. 18*98 

.. 15*39 .. 

+ 2*59 ,, 

+ 10 

9 

22 

. 18'4 


+ *1 

.. +6*7 

. 17*42 

.. 16*33 .. 

+ 1-09 

+ 4 

6 

23 

. 12-6 


— 5*8 

.. + -8 

. 2*08 

.. 1*88 .. 

+ 0*20 .. 

+ 0 

10 

24 

. 17*9 


.4 

.. +6*2 

. 16-12 

.. 15*29 .. 

+ 0*83 .. 

+ 3 

5 

25 

. 19-3 


+ 1*0 

.. +7*6 

. 19*76 

.. 16*65 .. 

+ 3*11 .. 

+ 12 11 

26 , 

. 18*0 


t 

.. +6*3 

. 16*38 

11-15 .. 

-1-5*23 .. 

+21 

9 

27 , 

. 17-7 , 


— *3 

.. +6*0 

. 15*60 

.. 12*25 .. 

+ 3*35 . , 

+ 13 11 

28 

. 18-1 , 


+ *1 

.. +6*4 

. 16*64 

.. 13*35 .. 

+ 3*20 .. 

+ 13 

8 

29 

. 18*9 


+ *9 

.. + 7-2 

. 18*72 

.. 14*45 .. 

+ 4*27 .. 

+ 17 

9 

30 

. 12*3 


— 5-7 

.. + ’6 

. 1*56 

.. 3*30 

— 1*74 .. 

_ 7 

3 

31 

. 13*7 



.. - 1 - 2-0 

. 5*20 

.. 6*50 .. 

— 1*30 .. 

_ 5 

5 

32 

. 16*4 



.. + 4-7 

. 12*22 

.. 13*00 .. 

— 0*78 .. 

— 3 

3 

33 

. 15*7 , 



.. +4-0 

. 10*40 

.. 13*00 .. 

— 2*60 .. 

— 10 

10 


Difference on No Phosphate. t Difference on No Potash. 
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An appendix deals with the effect of pliosphate in sugar cane 
cultivation. 

Attention has been rei)eatodly drawn to the fact that, in the 
Leeward Islands, phosphoric manures have not proved necessarv in 
the cultivation of the sugar cane, provided a reasonable supply of 
pen manure is available. In order to extend the iiiquh’y beyond tho' 
range of the regular experiments, siipi)lenicntary oxperiiiients have 
been carried on, for the past two seasons. Each plot before planting 
received pen manure. 

The mean results are given in the following table : — 



Each plot, except J^'o. 1, received per acre : — 60 lbs. Nitrogen as sulphate of 
ani’iionia ; 60 Ihs. J*otash as sulj>hate of potash. 


From these experiments we find that the yield of cane is not 
increased by the addition of phosphate to manurings of nitrogen and 
potash. And further, that in the case of plant canes the increase 
produced by artificial manures is small and unremunerativo. With 
ratoon canes, while phosphate failed to increase the yield, there is a 
substantial gain on the plots receiving nitrogen and potash withoat 
phosphate : from the main series of experiments wo conclude that this 
gain is largely due to nitrogen. 

Thus, these supplementary experiments fully boar out tho results 
of the main experiments. 
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THE MINEEAL CONSTITUENTS OE THE SUGAR CANE. 

By H. Pellet and Ch. Erieoelg.* 

Many investigations liave been published on the composition of the 
mineral matter absorbed by the sugar cane. The last to appear on 
the subject was by Dr. Walter Maxwell, formerly Director of the 
Experiment Station of the Hawaiian Sugar Planters’ Association ; 
this being the first publication of that Station in IS 99. 

In it the author examined only two vaiieties of canes, the Pose 
Bamhoo and the Lnhaina^ and his analyses indicated the composition 
of the ash and the corresponding quantity of mineral matter removed 
by the crop per hectare of soil. The results appeared to us as quite 
extraordinary, both as regards the composition and the quantity of 
mineral matters absorbed by the canes per hectare ; these are given 
below : — 

COMPOSITTOX OF THE AsH OF CaXE StEMS. 

Eose Bamboo. Lahaina. 



Per Cent. 

Kilos. 

Per Hectare. 

Per Cent, 

Kilos. 

Per Hectare. 

Silica 

. 40-73 

. . 543 . . 

39-35 

. . 332 

Acid, Titanic 

. .. 1*11 

. . 13 . . 

1-63 

.. 13 

,, Phosphoric 

7*04 

94 . . 

6*81 

57 

,, Sulphuric . 

4-90 

. . 64 . . 

6*89 

.. 59 

,, Carbonic.. 

1*45 

.. 19 .. 

1*20 

IS 

Chlorine 

. . . 2*41 

.. 31 .. 

0*67 

0 

Iron 

. . 5*21 

. . 69 . . 

7-66 

63 

Alumina 

4-01 

.. 53 . 

6*77 

56 

Manganese 

. . 0-43 

5 . . 

0*45 

3 

Lime 

6-09 

. . 80 . . 

6-76 

53 

Magnesia . . 

. . 3*24 

. . 43 . . 

3*28 

.. 27 

Sodium 

. .. 1-66 

. . 21 . . 

2*41 

19 

Potash 

. . 22*04 

. . 232 . . 

16-29 

. . 137 


Having regard to the relatively high proportion of mineral matter 
removed per hectare, these results indicate that the yield from the 
experimental plots frequently exceeded 200,000 kg. ; and in one case 
even amounted to 228,827 kg, of canes per hectare. 

To these figures we can take no exception inasmuch as it has since 
been shown that, although the oanefields in Hawaii have not yielded 
such high retuims, certain fields have given as much as 25,000 kg. of 
sugar per hectare. 

It would be interesting, by the way, to know exactly how such 
yields are obtained, — whether they are due to methods of planting, 
cane variety, climate, temperature, moisture, light, and the nature of 
the soil, all of which are important factors in the growth of the cane ; 
and, further, which of these factors is the most important ? 

* Translated from the Bulletin de i’ Association des Chimistes, 
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In those countries where the sugar cane thrives and has long been 
cultivated, average yields of from 90 to 110,000 kg. of cane are 
obtained. In Java, great difficulty is experienced in securing an 
average yield of 120,000 kg. per hectare. 

But when we come to yields of over 150,000 kg. and attaining in 
one case to 230,000 kg. the difference is so groat that we are surprised 
that no one has as yet investigated the matter more fully. 

It is evident that if the soil of the Hawaiian Islands is fairly 
represented by that found at the Experiment Station of the Planters’ 
Association, it is of entirely different composition to the soils of 
nearly every other tropical country. 

Its percentage composition is as follows : — 


Moisture 

9*500 

Protoxide of Iron 

5*515 

Combustible matter . 

9*347 

Alumina 

... 12*540 

Soluble Silica . . 

32*718 

Manganese 

.. 0*145 

Acid, Titanic 

2*460 

Lime 

. . . 0*861 

,, Phosphoric 

l-OoO 

Magnesia . . 

. . 0*821 

,, Sulphuric . . . 

0*164 

Sodium 

... 0*175 

,, Carbonic. . 

0*080 

Potash 

. . 0*581 

Peroxide of Iron . . . 

, 23*630 

Nitrogen 

. . . 0*149 


From this we see that the soil of the Hawaiian Islands is very rich 
in phosphoric acid and potash, and contains an ample supply of lime, 
magnesia, and nitrogen. Let ns compare this composition with an 
average soil of Guadeloupe, which, according to Bonnin, contains as 
its principal elements — 

Per Cent. 


Phosphoric Acid 

. . . . 0*03 

to 0*3 

Lime 

0*02 

„ 1-2 

Magnesia 

. . . . 0*03 

„ 0-8 

Potash 

.. .... 0*012 

„ o-ii: 

Nitrogen 

. . . . 0*06 

„ 0-38 


In Martinique, J. Eouf has indicated the following compositions as 
a suitable soil for cane: — 

Phosphoric Acid 0*243 

Lime 1*295 

Magnesia .. 1*150 

Potash 0*111 

Nitrogen .. .. 0*211 

III Eeunion, Delteil has obtained the following resultvS from the 
analysis of several varieties of soils yielding abundant returns of 
excellent canes: — 

Phosphoric Acid 0*04 to 0*36 

Lime 0*18 ,, 1*56 

Magnesia . . . , 0*04 ,, 3*03 

Potash 0*53 ,, 2*10 

Nitrogen .. .. .. 0*18 ,, 0*30 
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As regards the composition of the ash of Hawaiian canes, we can 
only accept the figures in the foregoing table as being very difi’erent 
from those hitherto published, at least as regards the elements we 
have referred to in particular. 

But Dr. Maxwell explains this seemingly abnormal composition in 
a pamphlet published in 1900 relating to analyses made not of two 
only but of thirteen varieties of canes. In fact, the author has frankly 
declared that a laboratory assistant mistmderstood his instructions, 
and that the analysis in 1899 was made on a portion of the ash which 
had been washed. This accounts for the loss of a portion of the potash 
and the increase of certain insoluble substances, notably the silica. 

In his more important work of 1900, Dr. Maxwell gives the 
composition of the leaves, the toi3s of dead and rejected canes, and 
of those reserved for the factory. 

Confining our attention for the present to the ash of the cane stem, 
each variety of cane does not absorb exactly the same amount of 
mineral substance, as Dr. Maxwell has rightly remarked; and this point 
is of interest because the experiments were conducted with canes grown 
on the same soil. If, however, we take the meaii of these 13 analyses, 
we arrive at what, in our opinion, closely represents the average 
mineral composition of the sugar cane of different countries. 

We have ourselves analysed Egyptian canes by sampling the fresh 
chips brought to the laboratory for purposes of chemical control. From 
66,884 metric tons of canes 70*730 kg. of fresh chiy)s were burnt to a 
grey ash, which weighed 558 gr. The daily samples were well mixed, 
and a portion, always the same, carbonised, the residue preserved, and 
an exact analysis of the ash made after the factory ceased working. 

Without going into details, we give below a table comparing our 
analyses with those representing the mean of Dr. Maxwell’s 13 samples. 



Caues. 

Maxwell’s Analysis 
(Haiti Canes). 

Pure Silica 

. . 26*30 

22*50 

Phosphoric Acid . . 

6*83 

7*27 

Sulj)huric Acid 

. . 6*91 

5*40 

Chlorine 

.... 7*41 

8*80 

Sesquioxide of Iron . . 

. . 4*84 

4*65 

Alumina 

.... 0* 

5*62 

Protoxide of Manganese . 

. . 0*32 


Lime 

.... 3*42 

3*77 

Magnesia 

.. 3*96 

4*40 

Potash 

.... 38*25 

33*70 

Soda 

. .. 2*70 

3*07 

Sand 

3*74 


Total 

. .. 101*67 

99-18 

Less Oxygen equivalent to chlorine 1*66 



100*000 
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If we compare the percentages hi this table we find, as a whole, 
very little difference between them ; the only point of note is that in 
oiir analyses we have not mentioned the presence of alumina, whereas 
in the analyses of Dr. Maxwell the average percentage is o*62. Of 
the 13 samples examined the minimum percentage of alumina was 
2*13, and the maximum 14*04. 

The question whether alumina is a constituent of vegetable matter 
requires investigation and proof. 

il. Joulie, who has studied the composition of plants with a view 
to ascertaining their maimrial requirements, makes no mention of 
alumina as entering into the composition of vegetables in any 
appreciable quantities. Neither does P. Deherain in his “ Agricul- 
tural Chemistry ” refer to alumina in his analyses of ash. Messrs. 
Geschwind and Sellier, in their work on the beetroot, likewise 
consider that if alumina is found in vegetable matter, it can only be 
due to impurities present. On the other hand, we might add. that an 
error in analj^sis may “indicate” alumina where it does not really 
exist, this substance being in most cases estimated by difference* 
Boname, who has made many analyses of canes, does not mention 
alumina as a constituent part of the mineral stibstances found in the 
plant. 

In the ash of Egyptian canes, of which we have given the 
analytical results, alumina was tested for hy different methods. ' In 
particular, acetate of soda was used for precipitating iron and alumina 
as phosphates. We modified the conditions, and in one case added an 
excess of phosphate to ensure the complete precipitation of these 
elements in the form of phosphate. These tests, based on the 
estimation of phosphoric acid and of iron bj^ stannous chloride, did 
not indicate the presence of alumina ; but as they are only indirect, 
we could not absolutely assert that alumina was absent, but that, if 
present, it could only have been in very minute proportion. The 
direct estimation by the method of Lasne would give more exact 
results ; we shall also stud 5 ’’ other methods. Accordingly, although 
■we have endeavoured to trace the presence of alumina in the ash of 
Egyptian sugar canes without success, we intend to repeat our 
anal^^ses of cane ash with special reference to this constituent, 
adopting the direct method of oui’ former colleague, M. Lasne, 
Avhich, although somewhat long, does not present any diffi.culties, 
and has the advantage that larger samples of the ash can be treated. 
Having still a quantity of this cane ash left, we intend to prove 
whether alumina is really present, and if so, whether the amount is 
appreciable. 

Sometimes alumina is, indeed, found in certain vegetable ashes, 
but has been traced to fragments of soil which remained adhering 
to the plant, and this is frequently the case when analysing cane 
leaves. Hr. Maxwell referred to it in his pamphlet of 1900, and 
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stated tliat tlie normal mineral matter jniglit be increased 25 J to 40^^ 
tbrougb. the presence of sucL. adliering soil. As the preliminary 
operations of Dr. Maxwell’s researcbes in 1900 were conducted under 
bis personal supervision, there is no reason for supposing that this 
source of error bas crept into bis analyses. Tbe presence of alumina 
in cane asb therefore awaits our results. If, as seems probable, our 
former conclusions arc confirmed, then, without in anv^ way doubting 
Dr. Maxwell’s results, it will be interesting to repeat this special 
estimation of alumina in tbe asb of Hawaiian canes. 

We would like to point out tbe importance of evaporating tbe acid 
■solution of tbe asb to dryness, and of maintaining tbe beat at a 
sufficiently high temperature and for a sufficient period to render tbe 
whole of tbe silica insoluble. Otherwise a portion of tbe silica may 
remain soluble and be reckoned as alumina. 

Dr. Maxwell bas also found alumina in tbe asb of cane leaves, but 
only in minute proportion, t,e., fi‘oni 0*83 to 2*13 A In bis analyses 
of cane asb in 1899 be pointed out tbe presence of titanic acid in tbe 
proportion of from 1*1 1 to 1*03 which is much too high, for reasons 
already given. In 1900 be did not estimate the titanic acid in tbe 
asb of tbe cane-stem, but in that of tbe cane leaves and tops. This 
amounted to from 0*42 to 1*19 7 of titanic acid — a very appreciable 
quantity. 

In tbe Egyptian canes we found only 0*11 7 of titanic acid in the 
asb, and it was only in consequence of the publication of Dr. 
Maxwell’s analyses that we tested for titanium and found it to be 
present. It is probable that tbe quantity found in the plant depends 
to some extent on tbe proportion contained in the soil, tbe duration 
of vegetation, &c. 

We shall later on refer more in detail to this question of titanic 
‘ acid, and describe some experiments in connection with tbe difierent 
methods of estimating this constituent. 

Another interesting point is that tbe insoluble substance resulting 
from tbe action of HOI on tbe asb does not represent absolutely pure 
silica. Dr. Maxwell bas drawn attention to this when be examined 
tbe insoluble matter in tbe asb of leaves. He showed that there is 
still a trace of various elements in tbe asb, and that tbe residue does 
not consist of more than 86 to 93 ^ of silica. 

Tbe following is an analysis of insoluble matter from tbe leaves, 
tops and dead canes of tbe Furpla Loaiskiiui cane : — 


Silica 

89*72 

Alumina . . 

— 

Acid, Titanic 

0-o9 

Manganese oxide . . 

O’ 19 

,, Phosphoric . . 

0*46 

Lime 

2*48 

, , Sulphuric , . 

0*94 

‘ Magnesia 

1*34 

Chlorine . . 

— 

Sodium 

0*72 

Oxide of iron .... 

0*63 

Potash 

2*91 
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In tlie course of our experiments we also examined tlie residue 


insoluble in acids and found: — 

Silica, pure soluble in alkali 82*7 

Sand and insoluble silica 11*8 

Titanic acid 0*8 

Lime 0*1 

Alkali . . . 2*4 

Peroxide of iron 2*6 


Por specially accurate work, it is necessary to treat this residue 
with carbonate of potash to find the real silica, and the other elements 
other than potash and soda ; and another portion with carbonate of 
lime in order to estimate the potash and soda. But the method 
generally followed amply suffices for the study of the mineral 
composition of the sugar cane, either of the stem or of the 
leaves. 

Although the average mineral composition of 18 samples of Haiti 
canes (stalks) agrees with our analyses of Egyptian canes as shown in 
the table on a previous page, we do not think that this composition can 
he admitted to he free from error. To begin %vith if we examine in detail 
the 18 samples of Dr. MaxwelFs we shall find as he has remarked 
that the elements have varied as follows : — ■ 

Silica .. .. 14*66 to 82*16 Alumina (?) .. 2T8 to 13*04 

Acid, Phosphoric 5*10 ,, 9*12 Lime 2*82 ,, 5*29 

,, 'Sulphuric. 2*61 ,, 10*55 Magnesia.. .. 2*34 ,, 6*38 

Chlorine 4*43 ,, 14*87 Potash 28*11 ,, 40*08 

Oxide of Iron .. 3*25 ,, 7*48 Soda 2*07 ,, 4*36 

These variations are considei-ahle, especially in the case of chlorine, 
sulphuric acid, silica, oxide of iron and alumina. Are they due to 
the same variety of cane, or to some other cause capable of modifying 
the mineral composition of the canes? Eor an answer we might 
turn to some old analyses of canes in Martinique hy Eonff. The 
latter has shown that from the same cause the mineral composition 
varies considerably, according to the period of vegetation, not only 
as regards percentage of ash in the cane, but even in the composition 
of the ash, so that he concludes : 

1. After certain months of vegetation the plant is saturated with 
alkaline chlorides which are subsequently eliminated in greater part 
during maturity. 

2. There is a period wlien the cane has absorbed the minimum of 
mineral matter, of which one part is afterwards eliminated by passing 
up to the leaves, and another part returns to the soil. 

Boname has examined the composition of different canes of the same 
variety, but at diJ^erent stages of maturity, and has recorded the 
following interesting results. 
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Date of planting, March, 1880 : — 

Canes Analysed 

on 


Feb. 4th, 

March 15th, 

April 27th. 


1881. 

1881. 

1881. 


1 

2 

3 

Weight of leaves . . 

. . 0-727 

. , 0*734 . 

. 0*640 

Weight of stems 

. . 0*925 

.. 1-520 . 

. 1*781 

The cane ash had the following composition: — 


Silica 

. . 29*79 

. 33*71 . 

. 43-40 

Acid, Phosphoric 

.. 11*38 

9*56 . 

. 12*67 

,, Sulphuric 

. . 9*62 

6*54 . 

. 8-27 

Chlorine 

4*76 

. , 3*33 . 

0-29 

Lime 

5-26 

. . 7*64 . 

. 10-26 

Magnesia 

3*94 

7*33 

. 14*15 

Potash 

34*39 

. . 28*00 . 

. 9*84 

Sodium 

0-42 

. . 3*06 . 

. traces 

Iron Oxide 

0*44 

0*73 . 

1*13 

It is clearly apparent what 

a considerable difference exists between 

these three analyses of the 

same variety of cane, 

when made at 


different stages of maturity. 

(To he contiimed.) 

ON TBEATING- PLANT TOPS AND CUTTINGS WITH 
GEEmCIDES BEFOEE PLANTING. 


In the Report for 1902-3 on Sugar Cane Experiments in the* 
Leeward Islands, there were recorded the results of a series of 
experiments on the treatment of cane cuttings with germicides hefore- 
planting. 

These results were of a decisive character, tending to prove 
that the use of Bordeaux mixture is a very efficacious agent in 
preserving cuttings while in the soil, thus largely decreasing the 
iiiimher of cuttings which fah to grow. The effects were much more 
marked in the case of cuttings^ than of tops, for in the latter case so- 
large a proportion usually grow that the effect of the germicide is not 
so marked. 

It was decided to repeat the main features of these experiments ; 
accordingly a series of (a) tops and {h) cuttings was treated as* 
follows : — 

* “CtifcTinga’' refer to pieces of the stem of the cane which do not include the- 
main g‘n>wing point. Those portions which include the main point are referred to* 
as “tops.” 
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1. Untreated. 

2. Treated with Bordeaux mixture. » 

3. Ends tarred. 

4. Treated with Bordeaux mixture and ends tarred. 

The canes were all planted in a similar manner, nearly 

vertically with the ends covered, which is the method commonl}- 
followed ill these islands. No attempt was made to continue the 
■comiiarisons between this method of planting* and the two others also 
adopted last year, namely, leaving the ends uncovered and planting 
fiat. 

The following table briefly describes the experiments which’ were 
niidertakeii and the results obtained. 

Experi:ments with Toi^s. 




1 

1 

1 

Number Growing. 

c ^ 











How Treated. 

*0 ! 
ft 

X 

~ o 

3rd 

Week. 

, 

ft u 
■ 

*o J® 

6th 

Week. 

^ £ 
ppa 

1 

Cane Tops, untreated . . 

100 

4 

76 

92 

95 

96 

96 ' 

2 ^ 

1 , , Bordeaux mixture. 

100 1 

14 

84 

93 

97 

98 

98 1 

3 1 

: , , untreated 

100 1 

IS 

89 

96 

96 

97 

97 

4 

, , ends tarred 

100 1 

1 ' 

69 

92 

99 

99 

99 

5 

, , untreated . . . . | 

100 1 

15 i 

74 

1 89 

92 

92 

92 

6 

i 

‘ ,, Bordeaux mixture) 

i and tar f | 

100 1 

j 

14 



94 

! 

: 97 

99 

100 

100 


Expeeimexts with Outtixgs. 


7 

Pieces of Cane, untreated 

. i 

100 1 


24 

24 

39 

44 

44 

8 

, , Bordeaux mixture . 

96*1 


37 

40 

70 

75 

78 

9 

,, untreated 

97* 


7 

29 

57 

52 

53*6 

10 

, , ends tarred .... 

96*: 


93 

1 23 

1 55 

04 

65*3 

11 ; 

„ untreated 

100 l! 


10 

i 28 

^ 38 

48 

48*0 

12 

, , Bordeaux mixtm-e ) 

and tar i‘j 

|| 

98* 


23 ; 

i 51 

1 76, 

78 

79*5 


The results are more striking if shown in diagrammatic form as 
follows, the diagrams giving the position ot afl’ahs in the sixth week 
.‘after planting, the length of line being proportional to the number of 
plants growing : — 


* Space did not permit of the planting of the full 100. 
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TOPS. 


20 40 60 80 100 

I -j—j- ^ p. 

Untreated, mean 
of three ex- 
periments , . 

Bordeaux mixture 

Ends, tarred .... 

Bordeaux mix- | 

ture and tar j 

CUTTINGS. 

Untreated, mean j 
periments . , \ 

Bordeaux mixture mi 

Ends tarred .... 

Bordeaux mix- | 
ture and tar j 

Planting took place on - January IGtli, 1904, and tlie number of 
growing plants was cbecked weekly from tbe second week after 
planting up to tbe sixth week, when observations were discontinued. 

Tbe rainfall for tbe six weeks under experiment was 3*31 in., as 
follows: 1st week, l*27in. ; 2nd week, *62 in. : 3rd week, *60in. ; 
4tb week, *47ii2, ; 5tb week, *05 in.; 6tb week, *30 in. Tbis rainfall 
was eminently favourable for plant growth, being miicb more 
favoui-able than that of tbe former experiment, hence the cuttings 
bad a much better chance of growing in tbis season than they bad in 
tbe former one. 

Again tbis year there is at once made evident tbe striking superiority 
of ‘‘tops” over cuttings. Tbe large proportion of ^‘tops” which 
grew in each case left little margin for tbe action of tbe germicides 
to be made apparent, though even here some small gam is shown. 
In tbe case of cuttings, we again obtain results of a definite character. 
A far larger proportion of tbe treated cuttings grew than wais tbe 
case with tbe untreated. 

Bordeauxr Mixture . — Tbis agent has again exercised a most 
beneficial e:ffect. As a result of its use tbe percentage of plants 
grown from cuttings has been increased by 62 per cent. 

o^2 
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Tarring the Ends . — This has had a heneficial effect, though less 
marked than iu the case -with the Bordeaux mixture. In this case 
the percentage of plants growing from cuttings has been increased 
by 34 per cent. 

Bordeaux Mixture and Tarring the Ends . — This treatment has 
produced results which are very slightly better than those obtained 
from the use of Bordeaux mixture alone. The percentage of plants 
growing from cuttings has been increased by 64 per cent. 

In practice, therefore, it will be found serviceable to treat all 
portions of canes used for planting with Bordeaux mixture ; this is 
more efficacious, cheaper, and more easily effected than treating the 
ends with tar. The slight gain in the use of tar in conjimction with 
Bordeaux mixture does not warrant the expense of its use. 

As the result of these experiments, we can endorse the conclusion 
arrived at on the former occasion, that Bordeaux mixture when used 
alone is an efficacious agent in preserving cane tops and cuttings 
until they germinate ; that the treatment is i>articularly useful where 
cuttings are employed and a high mortality may be looked for ; and 
that this treatment will probably be useful when drought may be. 
feared, or where canes are planted in areas liable to fungoid attack. 

Bordeaux mixture is now being used fairly extensively in this 
connection in Antigua, and there seems good reason to believe that 
it is proving of service in those cases where canes are being planted 
in spots liable to the attack of root” disease (Maras mi as), 

Note : — Bordeaux mixture is best prepared by the following* 


formula : — 

Copper sulphate {blue stone) 6 lbs. 

Unslaked lime 4 lbs.* 

Water . . 50 gallons. 


The 6 lbs. of copper sulphate (blue stone) are dissolved in 25 gallons 
of water in a loooderi tub or barrel ; at the same time 4 lbs. of freshly- 
burnt unslacked lime are slowly slacked and the resulting pasto 
made up to 25 gallons with water, and well stiiTed. Next the lime- 
wash and solution of blue stone are slowly poured together into a 
third tub or baiTel holding from 50 to 60 gallons. When the mixing 
is complete, the blue liquid is stirred for a minute and tested by 
placing therein a clean knife-blade for one minute. If the knife-blade 
remains bright the Bordeaux mixture is safe, but if it becomes 
covered with a deposit of copper, more milk of lime must be added 
until this deposit ceases to form. Prepared in this way the blue 
substance in the mixture does not settle readily, and the mixture 
does not require much stii’ring before use. (Prom Report on Sugar 
Cane Experiments in the Leeward Islands, 190S-Ip) 
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PBINCIPLES EELATIKG TO LOSSES IN BEET SUGAE 

EAOTOEIES. 

By Dr. H. Claasse^^. 


1. By total loss in beet sugar manufacture is meant tbe difference 
between tbe sugar introduced into tbe factory in tbe beets, and the 
sugar obtained in the final products. (1st. sugar, and 2nd masse - 
cuites, or all sugars and final molasses.) The beets should be 
accurately weighed, no deduction being made for moisture, &c., 
adhering. Their sugar-content should be determined in carefuEy 
selected samples of chips, either by hot water digestion, or by 
alcoholic extraction, according to well-known directions. 

Note. — The losses in sugar which beets undergo previous to being 
weighed in the factory (/.e., during storage, hydraulic transport and 
washing) should not be counted as manufacturing losses. 

2. Deierminahle. losses comprise all losses of sugar in the residues and 
wash-waters, and the (Quantity and sugar-content of these should he 
estimated with great care, namely, the exhausted pulp, diffusion 
water, filterpress cakes, • condensed water, and the ammoniacal 
waters. 

3. The undetermined loss is the difference between the total loss (1) 
and the determinable loss (2). 

The undetermined loss can he partially accounted for as follows : — 
Mechanical losses ; those arising from ‘‘full weights” when the sugar 
is bagged ; inversion diming reheating, and evaporation, &c. But in 
the present state of our knowledge, these losses cannot be determined 
with even approximate accuracy, and are considered as capable of 
explanation, although not of quantitative measui’ement. 

4. Seeing that errors in sampling and analysis of beet chips vary 
within the limits of 0*1 to 0*2,^ at least, and that other sources of 
error exist in the sampling and analysis of final products and residues, 
it is clearly impossible to deteimine the total loss, and consequently 
also the undetermined loss, within closer limits than 0*1 to 0*2^. 
Having regard to the imperfections in the analytical method, 
differences of should be considered as within the limits of possible 
and admissible error. — {La Sitcreri'e Beige,) 
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THE WORKINe UP OF AFTER-PRODUCTS. 


In tlie working up of after-products tke tendency of tke resulting 
motlier syrups to hinder crystallisation is not only very appreciable, 
but even goes so far as to confine the eJffiects of this work within certain 
limits. It is, therefore, of great interest to ascertain what is the 
most suitable water- content for the boiled masse-cuite to possess at 
the moment of drawing off, in order, other necessary conditions 
holding good, to count on a favourable crystallisation. J ust as it is 
bad to reckon on a surplus of water, since correspondingly more sugar 
will remain in solution, it is not less a mistake to work with too 
great a concentration, for it is well known then that the supersaturated 
and proportionately viscous syrups hinder the after- crystallisation 
from an early point, and place considerable difficulty in the way of 
further working up the masse-cuite. The question of the water 
content easily admits of a theoretical answer, and yet an answer of 
no value in certain special cases which I will shortly point out. 

Since the whole of the working up of after-products as far as the 
centrifugalling is nothing else than a crystallisation process, the 
question has to be settled, under what circumstances is this process 
best carried out. 

This is decidedly the case when there is present in the un- 
centrifugalled masse-cuite, besides the crystals, a saturated sugar 
solution corresponding to the temperature and purity concerned; 
if likewise, in the resulting mother syrup the mass of sugar 
present in it is equal to the water content multiplied by the 
figure of saturation of the requisite syrup ; thus — 

Z = Water X s 

or by using the molasses coefficient and the amount of non-sugar in 
the masse-cuite — 

jSr2i X = Water X s 

where 

s = saturation figure of the mother s^uup according to its 
temperature and purity, 
m “ coefficient of molasses, 

NZ = non-sugar in the masse-cuite. 

Further, let Q =1 Purity of the masse-cuite. 

The water content of the masse-cuite according to the above 
formula would be 

Water = 

s 

In order therefore to estimate at once in a niasse-cuite of known 
purity the -water content according to the above proportions, we can 
use the fomniia — 

Water = ] 00 ^ joo + 

s s 
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As the aboye example shows, the co-efficient of saturation of the 
treated mother syrups is necessary for this calculation. 

Now, in the sugar industry it is not possible to work up syrups of 
equal composition, for both the material and the details of work vary 
with every place ; furthermore, the quantity and quality of the 
non-sugar, as well as its influence on the solubility, varies much, 
and has been as yet little studied. It is, therefore, evident that no 
tables of solubility of impure syrups, wherever their origin, can be 
counted of general value; the figures can only be relied on for 
purposes of comparison. 

In this respect the writer has made use of the tables of Pradiss, 
but employing them solely for comparative research. 

The following calculation is made with runnings of 60 purity, at a 
temperature of 55^ 0, In this case m equals 1*5 and s 3*61, 

In calculating the water content of a masse-cuite of 75 purity, we 
then obtain — 


100 


(100 — To) 1*5 (100 — To) 


103800 

11038 


9*42 water. 


1*5 


The composition of the masse-cuite was thus — 

Sucrose 90*6. 

Polarisation , . . . 67*95 ; 90*6 — 67*95 = 22*65 non-sugar. 

Quotient of Purity. . To. 


22*65 X 1*0 =: 33*975 synip sugar. 
33*975 -r 9*4 = 3*61 


3*61 = s 

On the basis of a running of 60 purity at a temperature of 5 5° (7. 
the water content is as follows for different purities : — 

Water. Water. Water. 

Furifcj. Per cent. Purity. Per cent. Purity. Per cent. 

80 .. 7*67 .... 76 .. 9*06 .... 72 .. 10*41 

79 .. 8*00 .... 75 .. 9*40 .... 71 .. 10*75 

78 8*37 .... 74 .. 9*74 .... 70 .. 11*07 

77 .. 8*71 ... 73 ..10*08 .... 

The writer deems that it is not without interest by means of the 
above example to throw some light on the behaviour of a masse-cuite 
which is run off with different water contents. 

The masse-cuite had a purity of 75, care being taken that a 
running of 62 purity?- was obtainable; and masse-cuites with the 
following water contents were drawn off : — 

1. — With 9*4^' water. 

2 . - „ 82 „ 

3— „ 7^ „ 

Case 1. — A masse-cuite of the following composition : sucrose, 
90*6; polarisation, 67*95; purity, 75; 90-6— 67*95 = 22*65 non-sugar, 
occurred, and 22*65 X 1*63 = 36*92 syrup sugar. 
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Witli a molasseis coefficient of 1-63 a rminiiig was obtained liaving 
a siipersaturation of 1*09. 

Tke masse-cnite bad thus, previous to centrifugalliiig, tbe following 
percentage composition: — 

31*03 crystals. 

36*92 syrup sugar ^ Sucrose . , 86*3 

22*65 non-sugar . [ 68*97 zz: Polarisation 53*5 

9*40 water.. ..j Purity .. 62 

100*00 

53*5 -f. 13*7 =3*9 (m) 

3*9 ~r 3*o5=: 1*09 (s) 

Tbe last figure is, according to Glaassen (Avbo considers a super- 
saturation of 1*25 — 1*02 as tbe most favourable for crystallisation), 
bigb enough to make certain, with full crystallisation, of a running 
of 60 purity without working with too great a siipersaturation. 

2. — Masse-cuite with 8,^ water drawn off gave sucrose, 92 ; polar- 
isatioii, 69 ; quotient of purity, 75. ’Whence 92 — 69 = 23 X 1*63 = 
37*49 syrup sugar. 

35*51 crystals. 

37*49 syrup sugar \ Sucrose . . 88*3 

23*00 non-sugar . > 68*49 = Polarisation 54*7 
8*00 water.. .. ) Purity .. 62 

100*00 

here we have a rimniiig with a molasses quotient of 54*7 -f- 1 1 *7 =:4*67, 
from whence we find 4*67 -f- 3*55 =: 1*3 supersaturation. 

3. — Masse-cuite wdth 7^ water gave sucrose, 93 ; polarisation,. 
69*75; purity, 75. 93 — 69*75 = 23*25 X 1*63 =: 37*9 syrup sugar. 

31*85 crystals. 

37*90 syrup sugar \ Sucrose . . S9*7 

23*25 non-sugar . / 68*15 == Polarisation 55*6 
7*09 water.. .. ) Purity .. 62 

100*00 

We get from this a running with a molasses quotient of 55*6 4" 10*3 
= 5*39, whence 5*39 4- 3*55 = 1*51 supersatui’ation. 

In cases 2 and 3 it must be observed that these were worked with 
decidedly too great a supersaturation ; and since this causes delay to 
the process owing to after-crystallisation through addition of centri- 
fugal runnings, it only results, apart from all other bad propensities 
of strongly supersaturated mother syrups, in a prolongation of the 
centrifugal work. — (0. Mrasek in Oes^er- Unga7iscJie Zeitschrift*) 
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CONSULAE EEPOETS. 


Htjkgahy. 

Table showing Sugar Production in Hungary f or the j^ears 1897-8 — 


1901-2 

Amount in 

No. of Quintals of Sugar 

Year. Factories. produced. 

1897- 98 , . ' 20 .... 2,030,455 

1898- 99 20 .... 2,467,806 

1899- 1900 20 .... 2,504,501 

1900- 01 .. 20 ... 2,877,552 

1901- 02 20 .... 2,627,745 

F:aANGE. 


Ilf lure, — The price of sugar has risen very considerably in the past 
year. The suppression of the bounties on exports and the had crops 
of beetr* )ot brought about a rise in prices. The following were the 
prices in the French sugar market: — January, 1904, 24 fr. 37 c. 
(19s. 6d.) ; February, 24 fr. 28 c. (19s. 54d.); March, 25 fr. (£l) ; 
May, 25 fr. 84 c. (£i Os. ^d.) ; October, 26 fr. 50 c. (£l Is. 2|d.) ; 
December, 42 fr. 15 c. (£1 13s. 9-Jd.) ; January, 1905, 43 fr. 62 c. 
(£l 15s. Id.) ; and February, 42 fr. (£1 13s. 8d.). 

Nantes, — ^The quantities of cane sugar imported into Kantes during 
the last three years have been as follows : — 1902, 47,320 tons ; 1903, 
44,777 tons; 1904, 33,713 tons. It all came from the French West 
Indies and Egypt. 

Eussia. 

FoknuL — The British Consul-Greneral reports : — The long di’ought 
during the summer of 1904 did even more harm to the beet than the 
continuous rains in 1903. The consequence was a very short crop, 
which was, however, of exceptionally good quality. 

The average yield per acre was 108 cwts., which is 12 cwts. less 
than in 1903, and the total yield was only 14,720,276 cwts., which is 
1,472,730 cwts. less than in 1903, although the area under beet was 
4,437 acres larger, and 20,000,000 cwts. are considered an average 
yield. 

Sugar refineries had a bad year in consequence, and several of them 
will pay no dividend. 

Two new sugar refineries were opened in 1904 in Poland, both in 
the government of Lublin, the total number of refineries in Poland 
being now 51, which give employment to 19,160 hands. The average 
pay for a man is 18 r. per month, for a woman 7 r. i)er month, and 
for a child 5 r. per month. 

Poland comes next to Eie£f in importance as a sugar-producing 
district in Eussia, and exports to the Far East, Persia and Einland, 
as well as abroad. 
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Formerly sugar, especially from the Kieff districtj was chiefly 
exported to the United Kingdom through Odessa, hut latterly 
exporters have found it more profitable to export through Dantzig, 
whence the cheap sea freights make the carriage come cheaper than 
by the southern route. Besides this, the German railroads and 
shipping companies giye advances on sugar in transit which are not 
obtainable on sugar ship|)ecl from Odessa. 

Spain. 

The high price of sugar prevailing in Europe and America has had 
the effect of causing greater attention to be given to the possibilities 
which would attend the better and more economical cultivation of 
beet and cane in the country. 

Factories and plantations are, unfortunately, very much scattered 
over Spain, but the most important are situated in Arragon and 
Granada. 

The amalgamation of the various sugar factories under the title of 
Sociedad General Azucarera de Espana, was carried out in September, 
1903, with the object of preventing tbe complete ruin of an industry 
which, considering the value of its bye-products and its intimate 
connection with agriculture, could be developed into an important 
enterprise. 

During 1904 cane cultivation produced 186,000 tons gross weight, 
whilst the company expects to place some 55,000 tons of beet sugar 
on the market during the season 1904 - 05 . 

Titbe:ey. 

OonstantinopU . — Sugar to the amount of 89,606 tons and valued at 
£956,000 was imported into Constantinople from Austria in 1903, 
while in 1904 the amount was over 98,000 tons. 

China, 

OliinMang.-^BugSLT, foreign and native, is a very important article 
of import as the foEowing filgures show : — 

1904. 190J^. 

Borteign. Cwts. B. Cwts. 

Sugar, brown . . 452,923 .. 217,969 .. 364,411 .. 147,414 

„ candy ... 25,418 .. 21,866 .. 22,510 .. 20,824 

„ refi.iied ... 133,800 86,121 130.192 .. 78,423 

„ white .... 148,670 .. 87,646 . 126,708 . 78,565 

Native. 

Sugar, brown 95,916 . . 46,505 , . 106,794 . . 43,673 

„ candy 2,900 . . 2,867 . . 2,587 . . 2,402 

„ white 91,881 .. 65,774 .. 77,481 .. 48,813 

Native sugar shows a slight increase, but it will never regain its 
supremacy of some four or five years ago, when it exceeded the 
foreign import. It is necessary, however, to repeat the yearly 
explanation that a good proportion of the so-called foreign sugar is 
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really native sugar from the southern provinceSj which is passed 
through Hong-Kong in order to make it “ foreign,” and thus enable 
it to take advantage of the transit pass system in the course of its 
distribution from the Chinkiang centres. 

Kvungchow. — The exports of sugar during the last few years have 
been as under: — 

Average 5 years, 

1899-1903. 1903. 1904. 

Cwts. Cwts. Cwts, 

Brown sugar . . . . 175,744 . . 130,233 . . 154,065 

White „ 18 , 4.65 .. 627 . . 11,146 

Aegeisttina. 

Buenos Aires. — ^The exports of sugar in 1904 showed a decrease of 
12,000 tons ; in fact the figures for the past four years show pro- 
gressive decrease. 

There are 51 sugar-boiling factories in the provinces of Jiijuy and 
Tiiciimaii ; and 131 distilleries which employ sugar, wine or grain in 
their processes. Some of the largest of the latter have closed down, 
as it was found impossible to work at a profit in consequence of heavy 
taxes. 

Hicabagua. 

Sugar cane is cultivated in all the districts of the Eepublic, and 
there are several sugar factories equipped with the most modern 
machinery, one of which, situated near Chinandega and owned by 
a British compan}^ will compare favourably, in methods both of 
cultivation and preparing the sugai’, with the best factories of any 
country. 

There are two classes of sugar used ; one called “ dulce” and mado 
by the small planters, consists simply of the juice of the cane, extracted 
frequently with a native-made wooden sugar mill driven by oxen, 
boiled in large caldrons and formed into loaves by pouring the 
crystallised juice in deep round holes bored in a big trunk of a tree. 
This class of. sugar is of a very dark colour and full of impurities but rich 
in saccharine matter. The hast equipped factories produce an excellent 
class of refined sugar, principally by the vacuum pan system. 

Nearly the whole of the sugar is consumed in the couiitiy, but no 
returns can be obtained of the amount made. In the year 1903 there 
were exported 7,734 cwts. of sugar, valued at £3,173, of which 3,800 
cwts. went to the United States of America, 3,700 cwts. to Honduras- 
and 90 cwts. to each of the Republics of Columbia and Chile. The 
sugar shipped to the United States of America w^ent to San EranciscOy 
California, but it is understood that the expenses incurred were too- 
heavy to make the shipment profitable. 

Several of the sugar factories are also equipped with distilleries for 
making “ aguardiente” or native rum and alcohol. The sale of these 
spirits is a monopoly of the Government, who buy the spirits from the 
distilleries and sell it to the consumer. According to the returns of 
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-the Minister of Finance the following revenue was derived from the 
monopoly of spirits : — 

Value. 


Aguardiente 

Quantity. 

Litres,* 

948,400 . . 

Currency. 

Dollars. 

.. 1,177,284 . 

Sterling, 

£ 

. 39,242 

Alcohol 

10,975 . . 

43,597 . 

1,453 

Total 

959,381 

1,220,881 

40,696 

Mixed liquors prepared from 

alcohol 


21,334 . 

. ' 711 

‘.'Sale of licences and monopoly 

on the Atlantic coast 


78,755 

2,625 

Grand total . . 

959,381 

1,320,970 

44,032 


The F’icaraguan Government have, from Jantiary 1, 1904, and for 
the term of six years, rented the monopoly of the sale of native spirits 
to a syndicate formed of the owners of the four principle distilleries 
for the Slim of 1,341,000 dol. (£44,700) for each of the first two years? 
and 1,420,000 dol. (£47,333) for each of the four following years. 


®oiTespo«ben£E. 


To THE Ebitou of The International Sugar Journal.’’ 

Dear Sir, — There w^as a little slip in your account of the new 
Dentral Factory at Antigua in the February issue of your Journal, 
un p. 55. You state that the payment for canes bought from peasants 
(or farmers) is not to exceed 7s. 6d. per ton, whereas the opposite is 
the cavse : 7s. 6d. being the mhrimnm price to be paid for peasants’ 
•canes. 

2, The following are the actual prices paid so far : — 


Per Toil, 
s. <i. 

To March 4th .. .. 13 3 

March 6th to March 18th 12 8^ 

March 20th to April 1st 13 9-| 


3. I am pleased to he able to inform you that the new factory is 
working very satisfactorily. 

Yours very truly, 

Francis "Watts, 

Govt. Chemist and Supt. of Agriculture. 

Government Laboratory for the Leeward Islands, 

Antigua, April 19th, 1905, 
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FIYE-iU)LLEE MILLS. 


To THE Editor op “The Inteenatiohae Suoae Johekal.” 

Dear Sir, — We notice in your “Sugar Journal” for this inontli, that 
on p. 225, under the heading of “Modern Sugar Machinery,” the 
miter nnuitioiis the matter of five-roller Mills and states that Messrs. 
John McHeil & Co. are the makers of this Mill from their own design, 
also that Messrs. John McNeil & Co. three years ago introduced the 
first five-roller Mill into Jamaica. To keep ^mur readers right in this 
matter we beg to intimate that our Company, when under the title of 
W. & A. McOnie, were the original makers of the five-roller Mill, and 
the first five-roll Mill was constructed by us in the j^ear 1881, before 
Messrs. McNeil’s firm was in existence. In the year 1890 there was 
an International Exhibition held in Jamaica, and at that Exhibition 
we exhibited a five-roller Mill for which we were awarded a Gold 
Medal, so that we were also the introducers of the five-roller Mill to 
Jamaica — and that twelve years before Messrs. McNeil had supplied 
their five-roller Mill to that island. 

The insertion of this letter in your valuable Journal will much 
oblige. 

Yours truly, 

Eor Haevey E]vgi:n^eerixg Co. , Limited 
(Late McOnie, Harvey & Co., Ld.), 

Wm. McIntosh, Director. 

Glasgow, 19th May. 

MONTHLY LIST OE PATENTS. 
Communicated by Mr. W. P. Thompson, C.E., E.C.S., M.T.M.E., 
Chartered Patent Agent, 6, . Lord Street, Liverpool ; and 
S22j High Holborn, London. 

EN GLIS H , — applicatioks . 

8352, J. Haeyey, Glasgow. (Communicated by li. Harvey, 
West Indies.) Jurprovements hi and relating to appliances for treating 
crushed cane or megnss, 19th April, 1905. 

8151. T. Jameson, London. ImprooemeMis in the manufacture of 
saccharine (ortho-toluene sulphimide.) 20th April, 1905. 

8601, E. J. Thomas & W. F. S. Howe, London. An improved 
method of clurifging juices in the manii/dcture of sugar, 22nd April, 
1905. 

8859. J. McNeil, Glasgow. Improvements in diimUnr^iers fur 
sugar-cam mills. (Complete specification.) 27th April, 1905. 

9137. H. Eoy, London. Improvements in and relating to 
apparatus for the treatment of masse-cuite. (Date applied for under 
Patents Act, 1901, 2nd May, 1904, being date of application in 
France.) Complete specification. 1st May, 1905. 
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G-ERMAN , — AB Rir»GJME:N"TS. 

159413. Heikbich Korajt, of Meziric, Bohemia. A mujar loaf 
press. 26tli April, 1904. This invention relates to a sugar loaf press 
in which’ the moulding is operated by means of two dies, moved by 
screw spindles which are located above and beneath a mould mounted 
oil a revoluble shaft, the upper die or punch being moved in a 
removable cylindrical guide and serving for compressing the mass of 
sugar in the mould, whilst the under die or matrix is provided with 
a conical recess and extends into the mould with the object of 
forming the point of the sugar loaf. 

159350. Tozaburo Suotici, of Sunamura, Province of Tokio, Japan. 
An apparatus for conceutrating sugar jwice and the like. 9fch Pebruary, 
1904. In this apparatus for concentrating sugar juic^ and the like by 
means of two or more pans connected with one another by steam and 
feed pipes, the evaporation takes place in concentric dishes inserted one 
in another and formed as annular open trays, by trickling over closed 
heating pipes Ijdng concentrically in them by means of distributing 
plates rotating above the heating pipes and provided with concen- 
trically arranged holes. In a modified form of the apparatus the 
trickling apertures in the distributing plates are each provided with 
an overflow edge, with the object of enabling the fluid to drop down 
uniformly, during the rotation of the distributing plates, on to the 
closed walls of the heating pipes. In a further modification of Ihe 
apparatus the steam evolved, owing to the evaporation of the 
trickling fluid, is thrown o:fi through the annular spaces formed by 
the inner flanges of the distributing plates and the pans, and through 
the shaft which carries the distributing plates and which is made 
hollow with the object of not affecting the uniform sprinkling of the 
heating pipes. 

159088. Wilhelm Heevrioh Uhlakd, of Leipzig-Qohlis. An 
(q^paratus for the contimtous separation of starch m a highly concen- 
trated condition from luater or residuals. 14th September, 1902. 
This apparatus for the continuous separation of starch in a highly 
concentrated condition from water or rather residuals, by diminishing 
the speed and lateral diversion of the liquid introduced into the 
apparatus by means of a vertical pipe, consists of a cylindrical or 
rectangular upper part, a conical under part, a hoxdzontal feed pipe 
lying under the level of the liquid which opens into the enlarged part 
of the vertical inlet pipe ; chambers communicating with preferably 
adjustable overflows in order to gradually operate a diminution of 
the si^eed and lateral diversion of the liquid, whilst suitably 
regulating its discharge, and of a discharge aiTangement of 
sufficient width and adapted to be rapidly closed for rapidly letting 
off the starch when separated out in a highly concentrated condition. 
An improvement in the discharge arrangement of the above apparatus 
consists of a tap of large diameter and large aperture of passage, a 
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toothed segmental wheel, gearing, handwheel, lock spring or pawl, 
and a lower discharge aperture of greater diameter than the opening 
in the upper passage. 

159351. W. H. UHLA™,of Leipzig-Grohlis. A straining apparatus 
for washing starch out of materials containing starch, 17th December, 
1903. This improved straining apparatus for enabling starch to he 
washed out of disintegrated starchy materials, is characterised by a 
combination, the straining bodies or sieves having a circular 
movement and being arranged in sets. 

159715. Tadeijss tojv Lewicki, Warsaw. J. method of disin- 
fecting the diffusion of heetroot shreddings. 14th June, 1903. This 
method of disinfecting the dilfusion liquor of beetroot shreddings is 
•characterised by the antiseptic washing liquid added to the fresh 
shreddings in the fresh-filled difiuser, and, if desired, produced with 
this difiiiser, being forced into the succeeding diffuser freshly filled with 
shreddings without leaving the battery finally before the exhaustion 
of its disinfecting action, so that the quality of antiseptic necessary for 
disinfection only requires to he supplemented from time to time. 

159742. Josef Krwain'EK, Kiew'. A method, of expelling the green 
syrup and the casing syrup i/u making slahs^ strips, or blocks of sugar 
masse-cuite hy means of suction. 14th August, 1903. This method of 
expelling the green syrup and the casing syrup in making slabs, 
strips, or blocks of sugar masse-cuite hy means of suction, consists in 
the green syrup and casing syrup being each time expelled from the 
sugar masse by suction by means of moistened air before a better 
casing material is commenced to be added or is introduced, with the 
object of preventing crystallisation of the green s^u'up and the casing- 
syrup inside the sugar masse during the operation of suction. 

159847. Josef Ebivamk, Kiew. A method of drying sugar in 
slabs, strips, or pieces. 14th August, 1903. This method of drying- 
sugar in slabs, strips or pieces, consists in the sugar slabs or the like 
being arranged in superimposed layers alternately with metal plates 
and dried in this position by the action of heat. 

Note. — Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Sti’eet, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
■ number and date. 

Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The International Sugar 
Journal the be.-^t medinm for their advertisements. 

The I)dernational Sugar Jo'^rnal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPORTS AN3) EXPORTS OP SUOAE (UNITE!) KINGDOM) 

To END OF Aphil, 1904 AND 1905- 
IMPORTS. 


Raw Sugaks. 

Quantities. 

Values. 


1H04. 

19Uo. 

1904. 

1905. 


Cwts, 

Cwts. 

£ 

£ 

Germany 

2,315,978 

780,219 

993,685 

556,982 

Holland ........ 

64,621 

74,389 

25,597 

54,731 

Belgium 

91,822 

267,706 

36,e5l 

202, {»18 

France 

86,964 

45,967 

38,592 

35,799 

Austria-Hungary 

593,670 

210,908 

269,101 

157,356 

Java 

685,023 

1,079,222 

290,781 

819,546 

Philippine Islands 



# . * • 

« • ♦ • 


Cuba 


‘ - T - 



Peru ...... . . 

289,296 

559,248 

127,736 

421,933 

Brazil 

75,266 

24,974 

28,747 

16,657 

Argentine Republic .... .... 

• « • * 




Mauritius 

158,680 

111,623 

59,258 

63,142 

British East Indies ...... . . 

44,348 

118,263 

18,656 

62,349 

Br. W. Indies, Guiana, fee. 

363,031 

491,983 

233,926 

433,357 

Other Ooimtries 

249,790 

368,542 

113,778 

279,739 

Total Raw Sugars . . .... 

6,018,489 

4,133,034 

2,256,408 

3,103,609 

Refined Sugaks. 





Germany , , 

3,326,908 

2,950,160 

1,845,489 

2,554,150 

Holland 

1,059,564 

454,481 

617,684 

405,508 

Belgium 

136,053 

104,976 

75,902 

92,159 

France 

805,487 

387,769 

69,726 

339,338 

Other Countries 

156,953 

181,789 

82,845 

161,560 

Total Refined Sugars . . j 

5,484,965 

4,079,175 1 

3,051,646 

3,642,715 

Molasses 

! , 

620,213 

760,489 1 

97,072 

1 65,381 

i Total Imports .i 

11,023,667 

1 

8,972,698 

5,385,126 

6,811,705 

EXPORTS. 

British Refined Sugars. 

Cwts. 

Cwts, 

£ 

£ 

Sweden and Norway 

7.765 

7,391 

4,441 

6,285 

Denmark .......... ...... 

40,858 

21,700 

20,962 

17,439 

Holland .... 

19,434 

24,682 

10,190 

21,076 

Belgium 

3,413 

1,686 

1,905 

1,326 

Portugal, Azores, &c. 

3,180 

5,166 

1,762 

4,200 

Italy 

1,727 

394 

810 

320 

Other Countries .......... 

104,542 

69,309 

64,671 

66,651 


180,918 

130,328 

104,741 

117,297 

Foreign & Colonial Sugars. 





Refined and Gandy 

7,721 

5.596 

5,500 

6,658 

Unrefined 

34,786 

14,430 

19,005 

12,161 

Molasses 

94 

403 

37 

193 

1 Total Exports 

1 - - - 

223,619 

150,757 

129,288 

135,209 
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UNITED STATEJS. 
(Willett Gray, ^c.J 
(Tons of 2,240 lbs,) 

Total Receipts, Jan. 1st to May 18th . . 'J 

Eeeeipts of Eefiiied ,, ,, ,, 

Deliveries ,, ,, ,, . . 1 

Consumption (4 Ports, Exports deducted) 

since 1st January t 

Importers’ Stocks (4 Forts) May 17th * . 
Total Stocks, May 24th 2 


CUBA. 

Statement of Exports and Stocks 

(Tons of 2.2-iOlbs.) 

Exports 

Stocks , 

Local Consumption (four months) 


Stock on 1st January (old crop) 

Receipts at Ports up to April 30th . . 

Mai'and^ SOth April, 1905, 


1905. 

1904. 

Tons. 

Tons. 

772,013 . 

. 782,662 

648 . 

125- 

708,539 . 

. 772,268 

580,810 . 

. 654,282 

57,414 , 

. 22,555‘ 

277,000 . 

. 204,887 

862,000 

227,332 

1904. 

1903. 

727, 162 . 

. 2,549,643- 

Sugar, 1904 and 1905. 

19i»4. 

1905. 

Tons. 

Tons. 

637,«!70 . 

550,449- 

266,915 . 

385,238 

903,985 , 

935,687 

15,000 . 

15,130 

918,985 , 

94,835 . 

950,817 

824,150 

950,817 


J- Gijma. — F. Mejek. 


UNITED KINGDOM. 

Statement of Imports, Exports, and Consumption for Fonii Months 

ENDING April 30th. 


Imports. Exports (Foreign) . 

SuGXli. 1903. 1904. 1905. 1903. 1904. 1905. 

Tons. Tons, Tons. Tons. Tons. Tons. 

Mefined 271.S20 .. 274,248 .. 203,595 407.. 3Sa .. 280- 

Raw 182,234 .. 250,924 .. 20M5ti 754 .. 1,739 .. 721 

Molasses.,,...... 25,446 .. 26,011 .. 38,024 9 .. 5 .. 20" 

Total.......... 479,500 .. 551,183 .. 448,635 1,18).. 2,130 .. 1,021 


Keftned 

Refined (in Bond) in the Dnited. Kingdom 

Raw 

Molasses 

Molasses, manufactured (in Bond) in IJ.K. 

Total 

Less Exports of British Refined 

Total Home Consumption of Sugar 


448,838 .. 555,889 438,226 

10,811 9,016 .. 6,516 

438,027 .. 546,843 .. 431,710' 


Home CoxsirMPnoN. 


l9o3. U)u4. 1905. 

Tons. Tons. Tons. 

252,364 292,711 .. 195,190* 

— .. 172.7.58 158,213; 

170,515 . . 42.4V9 . 29,278 

25,959 .. 26,320 .. 37,827 

— .. 2I,6"1 .. 17,718- 



304 




Stocks ok Sugar m Europe at unetek dates^ May 1st to 24th5 

COMPARED WITH PREVIOUS YeaSS. 

Ik thousands op tons, to the nearest thousand. 


14reat 

Britain. 

Germany 

including 

Hamhurg. 

i 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1905. 

177 

792 

494 

386 

96 

1946 


1904. 190 ». 1902. 1901. 

Totals .. .. 2550 2523 .. 2631 .. 1846 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending April 30th, in thousands of tons. 
fLicht^a Cireidar.) 


Great 
Britain . 

1 

Germany. 

' 1 

France. ^ 

i 

i 

Austria. ' 

Holland, 

Belgium, 

&c. 

1 Total 

1 1904-5. 

Total 

1903-4. 

Total 

1902-3. 

1665 : 

1 1043 

655 

464 

178 

4005’- 

3951 

3363 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOE THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 

(From LigIiFs Monthly Cirenlm'.J 

1904-1905. 1903-1904. 1902-1903. 1901-1902. 


Tons. Tons. Tons. Tons. 

Germany 1,575,000 ..1,927,681 ..1.762,461 ..2,304,923 

Austria 893,000 ..1,167,959 ..1,057,692 ..1,301,549 

France 625,000 .. 804,308 833,210 ..1,123,533 

Eiissia 940,000 ..1,206,907 ..1,256,311 ..1,098,983 

Belgium ....... 173,000 . . 203,446 . . 224,090 . . 334,960 

Holland 135,000 .. 123,551 102,411 .. 203,172 


Other Countries . ’ 340,000 . . 441,116 . . 325,082 . . 393,236 


4,681,000 5,874,968 5,561,257 6,760,356 
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NOTES AND COMMENTS. 


The Naudet Proce.ss in the West Indies, 

iiimieroiis references to tbe -^mrking of tlie Naudet Process 
in the YT-^st Indies last season bave appeared in tbe press, little 
information of an authoritative character has been given. lYe bave 
now the pleasure of olfering to our readers a really reliable account 
of what the process is, and wbat it has accomplished at the two 
iisiiies, Fortima and Caroni, where it has just been given a tboroiigb 
trial, Tbe writer of tbe article is Mr. Eobert Harvey, M.I.M.E., 
who has been out in tbe Y'est Indies in conjunction with Mr, Naudet 
to supervise tbe working of tbe process. As bi.s firm were responsible 
for designing and erecting tbe machinery, bis knowledge of all tbe 
details is obviously of a thorough character. There is no doul)t that 
tbe new process has proved a success ; we bave examined samples of 
crystals resulting from it, and they are of tbe highest class. It is to 
be hoped that it wdll ere long be possible to carry on this process in a 
factory equipped throughout with tbe rao.st up-to-date inaebinery in 
all departments, in which case we shall be in ’ a fair position to 
compare tbe new system with tbe other modern systems in use in 
Gubaj Java, and tbe beet sugar area of Europe. 


23 



306 


Chemical Control in Sugar Factories. 

Among’st several interesting papers to be found in tbis number is 
one by Mr. T, II. P. Heriot, P.C.S., who commences a series of 
articles on simple cbeniical control. As he points out, it is not 
desired to encourage the sugar-house manager to dispense witli a 
cliemist and undertake tke cbemical control bimself. It is ratlier 
witb. a view to interesting wbat we may describe as tlie jack-of-all- 
trades’ manager in the advantages of chemical supervision of a kind 
which perchance he has not so far troubled to adopt. Once this 
manager has satisfied himself as to the improved results and increased 
profits accruing from a more scientific control, he may be encouraged 
to go a step further and retain the services of a trained chemist. 
That the latter will more than pay for his cost is a truism which it is 
difilcult for some people to realise ; but there is some hope of their 
conversion when the change is brought about by stages. There may 
always be here and there sugar establishments, which from their scope 
and the limited market they serve, cannot afiPord an expensive staff, 
but, generally speaking, it is safe to say that the future will see the 
merging of all small cane sugar establishments of a given district into 
one whole as a central factory, equipped with up-to-date apparatus 
and attendants. Only under such conditions can the cane sugar 
industry hope to retain the natural advantages it possesses over its 
great rival, the beet industry. 


The Mackay Sugar Journal.’’ 

We regret to learn that the Machay Sugar Jourmd has been 
disconi inued as a se|)arate publication. In the words of its proprietors, 

the absence of all progress in connection wuth the sugar industry ” 
in QiieGnsland has forced them to take this step. We are not 
altogether surprised at their decision. A paper devoted to the needs 
of a local industry can only prosper if the said industry continues to- 
progress. It is pretty evident that the merging of the Australian 
States into a Commonwealth, with a resultant parliament largely 
filled with labour representatives from the small but populous south- 
eastern corner of the continent, has not tended to aid the Queensland 
sugar industry. Men living and woi'kiug in a temperate ssone are 
scarcely competent to understand the needs of an essentially tropical 
country, and so it comes to pass that the Socialist regime of New* 
South Wales and Yictoria with its craze for a White Australia” only 
oppresses the Queensland planters. What it will come to, when the 
Kanakas have all gone back to their island homes, we do not care to 
prophesy, but we do not think the odds are in favour of progress. 

We note that the confectioners of Australia have too a “ dear sugar ” 
grievance to air. Thanks to the bounties given for employing white 
labour only we are told that ‘ ‘ in the sugar industry alone Australian 
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consumers are paying, directly and indirectly, more than £1,500,000 
for the ‘ White Australia ’ craze.” This, however, is a more modest 
sum than that the British consumer is alleged to have lost by the 
abolitkiu of bounties. Australian and British confectioners are both 
equally concerned with bounties — one wants abolition, the other re- 
storation. Personally, we have far more respect for the demands of 
the Australians. 


Retirement of Or. Stubbs. 

The decision of Dr. Stubbs, the eminent sugar expert, to retire 
from active life in the field of agidcultural experimentation will be 
learnt with regret b}^ all those who directly or indirectly have 
benefitted bj-" his researches. Por twenty years he has been engaged 
in aiding the Louisiana sugar industry to place itself on a scientific 
basis, and he has well succeeded. His contributions to sugar literature 
are to be found in every up-to-date planter’s library ; in particular 
his work, “ The Sugar Cane.” If his retirement is the outcome of a 
desire for more leisure for writing and study, we may surely hope for 
some more contributions from his pen at a not distant date. 


ieternational 5«gar Congress at Brussels. 

The Belgian Association of Chemists has arranged for an Inter- 
national Sugar Congress to be held in Brussels from July 5th to 10th, 
when papers will be read dealing with the chemistry and technology 
of the sugar works and distillery. Amongst those who will be heard 
will be M. A. Aulard, Mr. Sigmund Stein, M. Emile Saillard, M. H. 
Pellet, Dr. Claassen, and others. An interesting and instructive 
programme has been drawn up, and a visit to the Exhibition at Liege 
has been arranged to form part of the proceedings. 


The 26 sugar factories in the Province of Tucuman dealt with 
1 ,361,076 tons of cane during 1904. The output of sugar to March 31st 
of the current year was 109,862 tons, the yield ranging from 6*18 to 
9*84 per cent. The sales of sugar amounted to 105,431 tons, leaving 
a stock of 4,431 tons. 


ilr. L. Lewton-Brain, B.A., for the last three years Mycologist 
and Lecturer in Agriculture on the staff of the Imperial Department 
of Agriculture for the West Indies, has accepted the appointment of 
Assistant Director of the Pathological Division of the Experiment 
Station of the Hawaiian Sugar Planters’ Association. He should 
find plenty of scope for his abilities in Hawaii. 
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THE COBDEN CLUB OL^CE MOEE, 


We always take up a fresli publication from Tlie Cobdeii Giiib witb 
tbe feeling tkat perhaps tills time they may sliow some signs of 
dealing witli economic questions in the real scientific S2)irit of dis- 
passionate inyestigation and demonstration. It is true that liitberto 
we have been invariably disappointed. More than a quarter of a 
century has passed since the Editor of The Spectator lamented, with 
regard to the sugar question, that so much heat and passion should 
be shown about a matter of a purely scientific character and one 
requiring to be dealt with on scientific principles. 

The pamphlet, receiitl5mssued by the Club, entitled “The Eesults 
of the Sugar Convention/'' unfortunately gives us no fresh light on 
the economic aspect of the question. It is, in fact, nothing more 
than an electioneering document of the very basest sort. Misleading 
statements, erroneous or distorted inferences, the word Protection 
with a capital P, fill every jiage of this wonderful tirade. The first 
principles of economic science, the most elementary facts about 
markets and prices, are so completely ignored that we hardl}^ know 
how to deal seriously with such a burlesque representation of plain 
commercial truths. 

Those truths are so well known to all engaged in the commerce or 
industry of sugar that we are apt to fancy them to be equally clear to 
the general public. The Cobden Club know better. They know that 
the man in the street can he easily misled in matters of this kind, and 
they proceed to mislead him, with every prospect of success. The 
sugar trade know that sugar below cost price must result in reduced 
production and high prices. The Cobden Club entirely disregard this 
elementary axiom. Their whole argument is based on the assumption 
that a glut of sugar, with prices 40 per cent, below cost, can be 
maintained permanently. They fox-get that humble producers, like 
other mortals, must earn a living or shut ux) their works. In the 
latter case the consumer loses a large j>ortion of his sources of siijxply 
and xxays the penalty. Whenever he congratulattvs himself on 
enjoying a commodity below cost piice he is blind to the fact that 
scarcity and high prices must be the inevitable result. This is the 
key note of the whole fiscal question. Eox-eign producers with iiigh 
protective duties can get such abnormal profits on their own market 
that they can afford to exxDort their suiqxlus at a loss and yet make 
abnormal profits on their total output. Thus they can kill outside 
competition and will, if we ixermit it, eventually become masters of 
the situation. First, our pi-oducers suffer ; but, very soon, the 
consumer is the victim. Mr. Balfour and Lord Lansdowiie object to 
this and would remedy it. The Cobden Club, on the other hand, 
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approve, and, in tlieir ignorance, disregard the consequences. They 
glory in artificiallj" cheap sugar.” They have never given a 
thought to the inevitable result. 

This really knocks the bottom out of their whole contention. The 
rest of the pamphlet is mere words without a meaning. The same 
may be said with regard to the whole of the party who erroneously 
call themselves Free Traders, and who, with eyes shut to this 
fundamental truth, blindly oppose every attempt to defend producers 
and consumers against this insidious and most deadly attack upon 
their just rights and interests. Tt wdil be interesting to see whether 
the truth will prevail. There is no doubt that the Cobden Club will 
do their best to prevent it. Cobden declared that the only thing he 
fought for Avas the natural price. The Cobden Club have now 
declared categorically that what they aim at is the unnatural price ; 
and they declare that they do so, forsooth, in the interest both of the 
coiisimier and the manufacturer. This is, indeed, economic science 
turned upside down. 

The rest is all verbiage ; some of it not very polite, as when they 
speak of “cliques of buccaneering capitalists” and “ex-slave 
owners.” They kindly brand the Convention as “the deliberate 
effort to make scarce and dear this necessary material which for 
years had been plentiful and cheap.” Cobden wmuld have said that 
the restoration of the natural price would greatly enlarge the sources 
of suppljn The Club, who take his name in vain, contradict him 
flatly. 

One of the most important acts of the Convention was the large 
reduction of protective duties on sugar in the principal European 
countries. A similar policy may eventually reduce all European 
import duties to a figure which will prevent foreign producers from 
obtaining abnormal profits on their own markets, and thus render 
them unable any longer to undersell us either in British or in neutral 
markets. This will be the ultimate result of tariff reform. The 
Cobden Club declare that the Convention, in reducing the protective 
duties to such a figure as will bring about this essential remedy, has 
caused “England to become not only a consenting but an active 
party in this rank Protectionism.” Here, again, we see the topsy- 
turvy nature of Cobden Club economics. To make their mistake still 
worse they add that the Cartels will continue to disturb prices as 
much as they have done. They are evidently iinawmre that the 
reduction of the import duties has had the desired effect, and that the 
Cartels are a thing of the past. 

The pamphlet is full of similar mistakes, and our space is too valu- 
able to correct them all. They speak of Canadian preference as “in 
direct opposition to the terms of the Convention;” and again, as 
“contrary to the stipulations of the Convention.” There are no such 
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t'^rins or stipiilatioDs. They speak of the Uiiitecl States as the gi’eat 
exporting country, and declare tliat the rival that the continental 
coTintries had to fear was not the West Indies but the United States 
and its possessions. This is a curious error. The United States 
consume about ‘2,o00,000 tons of sugar, and produce only about 
SflO.OCsO tor. 5 , all of which enters consumption without paying any 
duty, and therefore enjoys a preference of about 7s. per cwt. No sane 
proiiiicer in the States would export his sugar and thereby lose 7s. 
per cwt. The same with regard to the possessions outside the States. 
They all enjoy a substantial preference in the United States market, 
and therefore naturally send their sugar there. No sugar from the 
United States or its possessions can thex'efore come into competition 
with Europe in fiiir markets. 

The C'obdeii Club inform their readers that under Article 8 of 
the Convention “hoimtied sugar in transit is to be penalized. 
This is erroneous, there is no such provision in that or any other 
Article. 

They declare that continental producers command our market as 
iiiiicli as ever. As a matter of fact this is not true, but if it were 
it would not be siiipuising. Cane sugar has not had time to lift up 
its head, but it is doing so, Eoxmties made us practically dependent 
on beetroot sugar for our supplies. That aititlcial state of things 
cannot be rtuxiedied in a moment. But as a matter of fact we are 
already importing more cane sugar than -we have done for maii 3 ’ 
years past. 

The prohibition of bounty-fed sugar from Eussia and Argentina is 
represented by the Cobden Club as having disastrous effects on our 
market. It has none wh-atever. Eussia exports hardly any sugar to 
these markets. It supplies the wants of the world in other quarters, 
and so does Argentina, though in both cases the quantities are a mere 
drop in the ocean. But it is clear that wherever they go they must 
displace other sugar whicli can come to us instead. The world 
produces as much as it consumes, and we get our share at the world’s 
price. 

But these elementary facts are of no use to the Cobdeii Club. 
Their sole object is to vilify" the Governuient and mislead the 
piiMic. 


Tlie Jiuclrvi/ Stujar Journal has ceased to appear as a separate 
publication ; but it is understood that a “ Sugar Column ” will appear 
in each Sattmiay issue of the Mackay Mercmy, which will cater for 
the past subscribers to the Journal, 
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PEICES OF SUGAE IN EUEOPEAN COUNTEIES. 


The table below was officially compiled by tbe Board of Trade in 
response to a question in the House of Commons. It shows the price 
per pound retail of the kind of sugar most largely coiisiiniecl by the 
working classes, whether refined or unrefined, on or about the 1st 
day of March, 1905, in the capital cities of Germany, Austria- 
.Hungary, Belgium, France, Holland, Eussia, Denmark, and Great 
Britain, respectively, together with the amount, in English currency, 
of the existing Customs and Excise Duties respectively per pound in 
each case. The prices given in this return are the prices of the kind 
of sugar most largely consumed by the working classes in each 
<3apital. It is not to be understood that the prices refer to a uniform 
grade of sugar* in the various capitals. 


Countiy and Capital City. 

Ketail Price i 
per lb. 

Customs Duty 
per Ib. 

Excise Duty 
per lb. 

Germany : 

d. 

d. 

d. 

Berlin 

2f 

1-02* 

0-76 

Austria-Hungary : 

Vienna 

Budapest 

3| 

3i 

] 1-98* 

1-72 

Belgium : 




Brussels 

H 

Ml* 

0-87 

France : 




Paris 

1 H- 

l-44*§ 

vm 

Holland : 

Amsterdam|: 

\ 

4S 

! 2'45t 

2*45 

Enssia : 

St. Petersburg 


1 

4-22 

1*23 

Denmark : 




Copenhagen ^ 

2i 

0-73 

0*27 

Great Britain : 

London 

2| 

0'45 

— 


* In the casef5 of Germany, Aiistria-B[ungar 3 % Belgium, and France, imported sugar 
is subject to excise duty in addition to import duty proper. The ** Customs duty'* 
stated above for these countries includes tlie total amount of duty payable on importa- 
tion— ie,, it includes both import and excise duty. 

I In the ease of Holland, imported sugar is subject to excise duty only. 

I Amsterdam has been taken instead of the Hague. 

f Including also the “taxe de raffinage,” levied equally on imported sugar and on 
sugar of home production. 
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THE BP.USSELB SUCIAE COMMISSION. 


A Parliamentary Paper was issued last moiifcli containing all the 
official coiTesj)Oiideiiee relating to the Brussels Sugar Couveiition 
during the first few iniuiths of this year, and the deliberations of 
the Sugar Coiiiiiiissiou which met at Brussels from April 6th 
to 11th. 

The first few letters deal with the question of Ddmiiiicaii sugar. It 
was amiouiicedjast January that the Dominican Congress had reduced 
the import duties on sugar to 50 ceiits per 100 Ihs. for refined, and 25 
cents for iinrefiried. thus bringing their surtax within the limits laid 
down by the Brussels Convention. Thereupon the British Govern- 
ment decided to withdraw' the Prohibition order against Domiriican 
sugar. This decision was confirmed at the meeting of the Commission 
in April. 

At the sitting of the Brussels Commission in October, 1904, the 
rates of countervailing duties to he eventually levied on Brazilian 
sugar w'ere fixed. A month latm*, a commiinicatioii was received from 
the Brazilian Minister for Foreign Aiiairs, which announced that a 
Special Commissiou had been formed in Brazil to make an enquiry 
into the state of the sugar industri* in that country. As the collection 
of the recjuisite data would necessitate some delay, the hope was 
expressed that the Brussels Sugar Commission would await the 
expiration of another 12 months before deciding as to the treatment 
to be applied to Brazilian sugar. 

Ill a letter addressed to the Minister of Pinance, Eio de Janeiro^ 
the Brazilian Commission wu’ote : — 

Kio de Janeiro, 

October 18th, 19()4. 

Bir,— Iiiiiiiediutely after its e.'>tahlisliment, the Coimmssioii appointed to 
study the sogar question decided to ask sugar-producing or expoitiiig States 
for information such as would enable it to ascertain the estimated production 
for the campaign 1904-1905, and, consequently, to culcnlate the results 
which might be produced by the export of Brazilian sugars to the markets 
of the countries signatory of the Brussels Convention. From the information 
received, and from that collected from various sources, it appears that the 
estimated sugar production for the next campaign, 1904-1905, amounts to 
2,483,0011 bags, which is nearly equivalent to that of the campaign 1903-1904, 
whieli was estimated at 2,408,000 bags in the exporting States, namely, 
Bahia, Bergipe, Alagdas, Pernaiubuco, Parahybii, and Eio Grande do Norte. 
As during the year 1903-1904 the foreign export amounted to 11,873,481 
Mlog.. i.tf., 6,359,939 kilog., to the Ilnited States, and 5,108,103 kilog. to 
England, it may be assumed with cerbiinty that the anioimt for export will 
, not exceed that figure during the next campaign. 
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Tlie Permanent Inter national Commission, instituted by the Sugar 
Convention of tbe oth. Marcii, 1902, met at Brussels from tlie 6tli to 
11 til April. 

In accordance mtli the request of the British Goverinnent, the 
Goiiimission proceeded to a fresh examination of the fiscal system 
applied to sugar in various countries, resjiecting which countervailing 
duties had been fixed in the month of October, 1904. 

As regards Bolivia, Ouatemala, Honduras, Nicaragua, and the 
Philippine Islands, the Commission agreed to call for supplementary 
information on the sugar system in those countries, and to suspend, 
in the interval, the application of the countervailing duties, the rates 
of which had been previously fixed. 

As for G-reece, the Eepublic of Haiti, Portugal, and the Portuguese 
possessions, the Commission considered that there wms no need to 
apply the penal clause, basing its decision on fresh information at its 
disposal ; consequentl 5 ^ the countervailing duties, fixed in October, 
1904, for those countries, have not been maintained. 

Aiyeidine Bepahlk . — In view of the new" system established by the 
enforcement from the 1st January, 1905, of the Argentine Law of the 
30th January, 1904, the Commission decided to reduce to the figures 
given below the uniform duty of 50 fr. per 100 kilog. wLieli had been 
provisionally adopted for sugars of Argentine origin : — 

Per 100 kilog. 

BY. c. 

Eefined sugar, or sugar polarising 96 degrees and. more , . 19 90 

IXnrefined sugar, or sugar polarising less than 96 degrees . . 15 5 

Candied sugar . . .... 10 50 

xls the Customs duties on sugar imported into the Argentine 
Eepublic are levied in gold, the value of the gold peso, that is to say 
5 francs, was taken as the basis in fixing the above countervailing 
duties, 

Brazil. — Pending a fresh decision, the Commission suspended the 
application of countervailing duties, w’hich had been fixed on sugar 
of Brazilian origin, at the session in October, 1904. 

Citba. — The Permanent Commission agreed to adjourn provisionally 
the examination of the Cuban legislation and any decision as regards 
sugar from this source. 

Bomrniccm. Bepnihlic. — By a decree of the 5th December, 1904, the 
import duties levied on sugar imported into the Dominican Eepublic 
were reduced to rates below^ the figures fixed by Article III. of the 
Convention, Consequently the Permanent Commission decided to 
suppress the countervailing duties previously fixed with regard to 
sugar from the Dominican Eepublic. 

United States and Porto Rico. — The Commission pronounced in 
favour of the adjournment of the decision to be taken respecting the 
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regime to lie upplknl to Migar from tiie United States and from 
Porto iiieo. 

JItWiOK — After an examination of tlie sugar regime in Mexico tlie 
Perinaiierit Comiiiissirm were able to state that this regime does not 
fall for tlie application of coiiiitervailing duties. 

Unigmif- nud Vriirz^n-hf . — The rornmission decided that there was 
no need to fix coimterTailing duties os regards sugar from IJriiguay 
rmti Yeiieziiel;i. 

The Perniatif'iit Commission also examined the recpiest for 
admission presented by the Swiss Federal GoTeriiineiit. The 
^:-xcliange of views on this subject showed that the Coniinissioii is not 
iiTioiiimous with I'egard to the admission of Switzerland on special 
forniitioiis to the number of the States foniiiiig the Sugar Uiiioii. 


«hii May lOtli, the British Foreign Office received an important 
despatcli from Sir Henry Bergne, in which the latter gave a detailed 
a (‘.count of all the discussions wffiich occurrefl previous to, and 
during, the April session, and the suhsequent decisions of the 
Cuiiimission. This communiciition contains so iiiiicli important and 
Yiilualile information of an official character that we venture to 
I'e produce it in greater part. 

Sir II. in f,hf- yhorpuss of Lnioidtnruv. 

Ill my despatch of the 2Sth October, 1004, I reported that I 
proposed to send to the Permanent Bureau, for circulation to the 
irieiiibers of the Intoinational Sugar Commission, a Memoraiidiini 
relative to the application of the penal clause to non -contracting 
countries which roaintained a high surtax on sugar. The annexed 
Meniorancliim (Inclosiire 1) was accordingly prepared by the British 
Iielegates in consultation, and was forwarded to the Permanent 
Biireaii in Not ember, 1904. 

r I XCLOSrUE 1 . 

M eumriUhlfin bif ihe Delegates of Great Britain eoncernlng the AppUcation 
tf lie Btmd Clime to Sngars exported hg a Comiiry which 
maintains a high Sarta.r. 

The penal clause, invohfiiig as it does the application of penalties by the 
i ’ontracting States to States which are not parties to the Gonveiition, is 
liable, unless applied with great caution, and for adequate reasons, to give 
risi? to international eouiplieations and to involve breaches of fireaty rights. 
It follows that the application of a clause like this should he strictly confined 
to cases in which hminties are proved to exist, or at least to those in which 
ah the conditions necessary to give rise to a bounty are shown to be present. 
The Commission has, however, hitherto proceeded on a different principle. 
Wiiliout first estalilishing the existence of a bounty, its procedure has 
wsualJy been to assess at once the amount of the possible bounty which 



might result from a given surtax according to the formula prescrihed hy 
Article IV. of the Convention for this purpose. But a surtax does not 
nr‘cessarih' give rise to any bounty, and it appears to be the duty of the 
Commission under Article TII. (c)? before apxdsung the formula in any 
particular case, to t‘xaniine whether, in fact, any bounty exists For how 
could Great Britain justify to a non- Contracting State the x^rohihition of the 
entry of her sugar, which, in fact, ha.s enjo^’ea no liminty, Itiil which has 
been treated bt' the Commission, without examination of all the relevant 
facts, as though a bounty existed ? 

It is to be remembered that the limit of .rix francs was fixed by the Con- 
vention for the Gontraciing States, having regard ]>roadly to the conditions 
as to the consumption and export x^vevailing in European sugar-producing 
■countries. In the case of countries whose currency is greatly dex^reciated, 
the asuimption (often contrary to fact) that duties are levied in gold at par 
lends to make the application of the formula lead to tictitimis results, while 
the condemnation of countries whose internal consumption is so minute in 
proxiortion to export that a surtax cannot pjo.ssibly lead t<.) an Hpx^rcciahle 
]>mmty, or of countries \vhich neither are, nor are likely to become, 
exporters of sugar, tends to bring the whole xwocedure of the Coirs mission 
into disrepute. 

Great Britain, from her position as the largest imx3orter, is far more 
interested than any of the other States in the ([iiestion of the penal clause, 
and has to hear the brunt of all the international difficulties to which its 
application gives rise. It is therefore the duty of the British delegation to 
press the Coinmissitm to confine the fixing of countervailing duties to eases 
where, after due examination, it has been demonstrated that a bounty exists 
•or is probable. 

The Commission should at least go so far as to ascertain whether, in a 
given case, the price of sugar for internal consumption has been raised by 
the duty above th(3 worid’s pi'ice, and whether the internal consumption is 
sufficiently large in proportion to export for this excess of price to give rise 
to an apxmeciable bounty on the amount exported. It may, perhaps, he 
impossible in some cases to go beyond this, and to prove that the bounty 
which is rendered possible by the above conditions lias actiially accrued. 
But the Coniniission should at least make an effort to obtain information not 
only as to — ■ 

1. Rate of surtax, hut also 

*2. Level of homes prices, and 

2 , Apx>roxiiii!ite propoxtion of home consumption to export. 

It is no doubt open to any Contracting State to demand a revision of the 
lates of countervailing duties fixed in any given case, hut the actual rates do 
not interest Great Britain, which jiroceeds by means of prohibition. 

It seems desirable, therefore, at a suitable oxxx^ortunity to revise the whole 
•of the decisions already arrived at with regaixl to certain States, and the 
Permanent Bureau should at once endeavour to obtain the data X’cfcrred to 
above, so far as they are not already available, with regard to the non- 
Contracting *States that liave already been considered by the Commission, as 
well as those which remain for discussion. These views have been rexieatedly 
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urged by the Britivsh deleg'aticai during* this and previoiis sessions of the 
(-.hmiaission. 

It is satisfact<.5ry that at the thirty-second sitting of the Commission the 
desirability of the revision suggested alcove was recognised, and' it was agreed 
that it should ho iindertalcen at the next sessiim. Meanwhile, statistics of 
internai prices of sugar in different countries will he collected hy the 

Permanent Bnrea n . 

It is also of great importance to obtain all possible information as to 
consiiriiptiy]i» 2)ruduction, and exijortation of sugar in each of the comitiies 
to he cuiisitlered ; and even where complete statistics cannot he procured, an 
endeavour sliould he made to obtain a report of some kind on these points, 
witli a, view to throw light on the essential question of the proportion 
hetWL-en home consumption and oxijort. 

The British delegation wish it to he clearly understood that the above 
('•ritieisins apply solely to the procedure adopted I'ly the Commission, and in 
no w’ay to the mode in which the staff of the Permanent Bureau have carrier I 
out their instructions.] 

It will he ohserved that stress is laid therein on the duty of the 
Permanent Bureau to collect information tending to show whether in 
each case a surtax exceeding the rate fixed hy Article III. of the 
Convention does or does not in fact give rise to advantages of the 
nature of a bounty. Up to that time the Permanent Bureau had 
usiitiily only produced, evidence of the existence of the surtax, 
without giving any particulars as to its effect ; and the Gomiiiissioii, 
having to rely solely upon the information which it was the duty of 
the Bureau to collect, might thus make its decisions without complete 
exaniiiiatiuii of the circumstances of each case. 

^Uthoiigh I had had occasion previously to urge the view that a 
high surtax alone was not conclusive evidence of a bounty, the cases 
actually decided before the session of the Commission in October, 
1904, were not of a nature to bring this point prominently forward ; 
and it had not therefore been considered necessary for each individual 
Contracting State to undertake for itself, indeijendently of the 
Pernianent Bureau, detailed inquiries as to the circumstances in all 
non- Contracting States as regards price, production, consumption, 
exportation, &c. It was assumed that this information, where 
needful, would be collected by the Bureau. 

hen in the session of last October the Permanent Bureau suggested 
to the Cominission. the penalisation of a large number of States on. the- 
ground that surtaxes existed in excess of the rates fixed in Article III. 
of the Convention — but without any particulars as to whether such 
sui’taxes produced bounties or not — no member of the Commission 
was in a position to offer any independent evidence as to the facts ; 
and in the absence of reliable information tending to show that in any 
pai'ticiilar case advantages of the nature of a bounty could not really 
arise from the high surtax, the conclusions of the Bm*eaa could only 
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be contested in a general manner. However, as reported in iiij" 
despatcli of tlie 28tli October, 1904, I made a formal protest that, tbe 
Commission, was exceeding its powers by condemning countries on 
the sole ground of a high surtax, withrait evidence as to whether such 
surtax produced a boiinty. 

It was in these circiinistaiices that His Majesty's GoveriiiiieTit 
decided to appeal against the decisions arrived at by the C’ominission 
last October in regard to the several countries. 

The hearing of this appeal having been postponed until the recent 
session of the Coinmission, the previous decisions in regard to the 
ahove-iiieiitioned countries had remained in the meanwhile in 
abeA’-ance. 

The first subject for discussion at the recent session was, therefore, 
the appeal of His Majesty’s Government, . . . . and the Commission 
therefore proceeded at once to consider, seriatim, the cases of those 
countries in regard to which His Miijesh^’s Government had aj^pealed. 

On this occasion the British Delegates wei'e provided with very full 
and complete inforniatioii in regard to the circumstances of each case, 
which had been most carefully collected and prepared by the Eoreign 
Office and Board of Trade. A succinct statement of this information 
was prepared by the British delegation and circulated to the members 
of the Commission in advance of the discussion. 

It does not seem necessary to recapitulate all the arguments put 
forward in each case, but the following summary gives the decisions 
arrived at by the Commission : — 

Bolivia . — It was pointed out by the British Delegates that His 
Majesty’s Government had ascertained that Bolivia neither produced 
nor exported any sugar. Article HI. of the Convention states that 
the limitation of the surtax does not apply to countries which do not 
produce sugar ; there was therefore no occasion to apply the penal 
clause to Bolivia. 

As, however, it apjieared in tbe course of discussion that this 
information was not in accordance with that previously obtained by 
the Bureau, which pointed to the probability <d‘ some production in 
Bolivia, it was eventually decided that the previous decision should 
be suspended pending further inquiry. 

Greece . — The British Delegates gave reasons why, having regard to 
the figures of production, consmnj^tion, and importation, it was 
impossible that a bounty could result from the surtax, and the 
Commission decided that there was no occasion to fix any counter- 
vailing duty in the case of Greece. 

Cruatem/ila . — The Permanent Bureau produced some details as to 
price and exportation, and the British Delegates gave further details 
tending to show that in this ease the surtax could not have given rise 
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to a bounty — for example, the exports of sugar had been steadily 
decreasing instead of increasing. 

A long discussion ensued, iu the course of which I was obliged to 
insist very firmly on its being the duty of the Coiniiiissioii to recoid 
that any cleeisiun to a])ply coiuitervailing duties on account of a high 
surtax alone applied only to the advantages which might eventually 
result from such surtax. 

It appeared from the discussion that the most various views were 
held by the diifereut delegations as to the right course to pursue in 
the case of a country like Guatemala, where the only evidence of a 
bounty was a high rate of surtax. 

Eventually it wais decided that the previous decision of the 
Commission in regard to Guatemala should be suspended pending 
further iii€|uiry, as in the case of Bolivia. 

The Permanent Bureau stated that, since the 19th 
September, 1904, tlie importation of raw sugar into Ilayti had been 
prohibited. The importations of refined were now insignificant, and 
there was no exportation of sugar. The previous decision should 
therefore be revised. 

The British Delegates pointed out that their information showed 
that no sugar was refined in Hayti, and that therefore the rate of 
countervailing duty, previously fixed in regard to refined sugar only, 
had in fact no application. 

The Commission conseq^iieiitly decided to cancel its previous decision 
in regard to Ilayti. 

IIondurfts.—T^e Permanent Bureau had not been able to obtain 
any new information as to this country', but the British Delegates 
pointed out that the production was insignificant, and that there -was 
no' exportation of sugar. 

The Commission therefore decided to suspend its previous decision 
in order that the Permanent Bureau might seek further information. 

]^imrii(jiia . — The Permanent Bureau had been unable to obtain any 
information. The British Delegates, however, were able to state that 
all the sugar exported from Nicaragua goes to Central America, and 
that there was no coalition to influence the price. The production 
was 120,000 cwt,, and the consumption about 90,000 cwt. 

The Commission consequently decided to suspend its previous 
decision in order that the Permanent Bureau might seek further 
inforniation. 

Faragumj . — The Permanent Bureau had received the information 
that Paraguay exported no sugar, and certain information was given 
as to prices. Eventually the Commission decided, in this case also, to 
suspend its previous decision in order that the Permanent Bureau 
might seek further information. 
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Philippuie IshiH(h , — The Perraa.neiit Bureau had been unable to 
collect any fresh information, but the British Delegates gave figures 
of consumption and exjjortatioii, showing that the proportion of the 
former to the latter was insignificant. There was no proof of any 
high price for domestic consumption, or of any combination to raise 
prices. In these circumstances the existence of a bounty arising 
from the surtax was Impossible- 

After some discussion the previous decision of the Commission was 
saspeiided in order that the Periaauent Bui-eau might seek further 
information. 

PortugdJ . — The Permanent Bureau gave some information as to 
production, exportation, and prices, showing that Portugal did not 
export any sugar. 

The British Delegates, however, based the appeal of His Majesty’s 
G-overnment on the ascertained fact that Portugal neither produced 
nor exported any sugar, and was thus in any case exempt from the 
limitation of the surtax under the terms of Article III. of the 
Convention. 

The Commission consequently decided that there was no reason to 
maintain the countervailing duties fixed at the previous session. 

Portuguese Possessions ,- — The Commission decided that there was no 
occasion to impose coimtervailing duties on sugar from the Portuguese 
Possessions. 

It will thus be seen that the appeal of His Majesty’s Government 
has been admitted in every case, either by the suf^pension or cancel- 
lation of the previous decisions of the Commission ; and it is to he 
noted that the present conclusions of the Commission were all arrived 
at unanimously. 

The question of principle, whether Coutracting States are or are not 
bound to penalise sugars from countries w’'here there is a surtax in 
excess of that fixed by iPrticle III. of the Convention, but where 
there is no other evidence of a bounty, was not definitely voted on by 
the Commission. 

The Commission, however, may be said to have practically met the 
views of His Majesty’s Government on this point, as regards each of 
the cases in which the question has arisen, suspending its previous 
decisions, when based solely upon the existence of a high surtax, 
until clear evidence can be obtained as to whether such surtax does 
or does not in fact give rise to advantages of the nature of a bounty. 
fTo he continued, J 


The Hnight Beet Sugar Eactory, Alberta, worked up 11,900 tons of 
beets last year, and obtained 1,580 tons of first-class refined sugar. 
The capacity of the factory is from 40,000 to 45,000 tons of roots. 
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BIMrLE METROm OF (JHEMICAL COXTBOL. 

By T. H. P. Keiuot, F.C.S. 

1 - 

Wn.-vT THE FACTORy Maxager ok Ovekseek r^iiGHT atte:\ii>t. 

Ill a former series of ai-ticles we reviewed tlie cane and beet 
industries from a scientific pfdiit of view, and pointed out the urgent 
necessity of clieniieiil control in ctme factories. 

Although the cane industry has benefited largely bj" the results of 
scientific workers, the fact that scientific knowledge is not yet 
recognised as the basis of everyday practice may be due to tl# small 
scale on which maniifaeturing operations are generally conducted, 
necessitating’ under-paid and inefficient staffs; a state of things which 
can only be reinediecl by the gradual amalgamation of estates and the 
erection of large central factories. 

In the ineantiine, those who continue working on the old lines 
should be preparing themselves iov the future liy taking an intelligent 
interest in what has been held of little practical account by their 
predecessors. Euie-of-tlmnib practices must be criticised from a 
theoretical point of view, and new ideas tested ; in short, a scientific 
habit of mind should be cultivated. Scientific terms and formulae 
may be unattractive aiifl frequently oi^scure, but the general principles 
are within the reach of ail. In the sense that one need not be an 
engineer in order to admire the ingenuity and commercial value of a 
machine, so one need not be a chemist in order to judge of his sphere 
of utility. 

It is from this standpoint that we propose to assist the practical 
mail to perform a few simple tests himself, believing that when lie is 
once convinced that science is not ^'all theory,” he will be ready to 
weleomo the trained chemist as a useful co-operator. A few con- 
siderations will indicate what constitutes a chemical control, and what 
ditfieiilties should be avoided in our present enquiry. 

The weight of cane may fairly be regarded as the principal factor in 
controlling operations in the field as well as in the factory. The 
planter thus learns what yields he obtains from different soils ; how 
these yields are affected by the ajiplicatioii of various manures or by 
different iiietliods of ciiltivatiou ; and, last but not least, what 
varieties of seedling canes yield the heaviest crops. The sugar maker, 
on the other hand, should regard the weight of cane (or, strictly 
sfieakiiig, the sugar represented by that weight) as something to be 
hereafter accounted for. 

But, as is too frequently the case, what is most desirable is often 
neglected or done indifferently, for unless this duty is entrusted to 
thoroughly competent and well-paid weighers, the result will only 
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mislead the practical man who relies on figures.’' A degree of 
accuracy wliicli satisfies the cane farmer does not necessarily pass 
Tiiiister with the chemist, rvho always has to reckon with the aeciiinii- 
latioii of small errors. 

The accurate \yeight of cane being the starting point, a complete 
chemical control should show at a glance the total weight of sugar 
entering the factory in the form of canes, the percentage recovered as 
crystallised produce of various grades, the percentage roinaining 
iinextracted in the molasses and other by-products, and, finally, the 
losses occurring at different stages of manufacture. In addition to 
this routine w-ork, chemical control is required in connection wdth the 
distillery, iu testing new processes or machinery, and in reducing 
iiicideWtal working expenses by testing the quality of the fuel and 
stores supplied. After the crop season there is abiimlant scope for 
one or more chemists iu connection with the analysis of soils, fer- 
tilizers, cattle food, &c., and iu conducting field experiments of 
various kinds. 

Regai’ding the manufacture proper, the reader may ask if chemical 
control ensures a higher recovery of crystallised sugar from a given 
■weight of cane, or whether it merely indicates the admitted imper- 
fections of our present methods of working r To this w^e reply that 
without chemical control we should never have ascertained how 
imperfect our methods are in themselves, nor how iinperfecth" they 
are employed. It is not sufficient for the sugar producer to know 
that his results are as good, or even better than his neighbour’s. Are 
they as good as the means at his disposal will permit ? Gan these 
1 means be improved, and, if so, in what direction ? Here the facts to 
be ascertained are beyond his keenest powers of observation, and 
“practical experience” completely fails him. Differences wMch are 
inappreciable to his unaided senses must he magnified and measured 
by suitable instruments, and appi*oximate calculations, such as have 
hitherto sufficed, must give way to accurate statistics. 

Absolute accuracy is of course impossible, but that it is an ideal to 
be aimed at may now be shown. Chemical control is not merely a 
matter of testing, but also of directing the factory operations by aid of 
the knowledge gained iu the laboratory. But being unable to handle 
such quantities as are dealt with in the factory, the chemist always 
makes his tests by means of samples, and all his nieasureinents and 
w^eights are of a liliipiitian order. Hence, though his laboratory 
•errors may appear insignificant enough, they become fully 
evident -when magnified to the scale of operations in the factory, — 
the 01% scale, be it observed, on which they have any pnidicaJ 
value. 

If errors in testing are unavoidable (and no chemist is infallible), 
another source of error has to be guarded against. Unless the sample 
truly represents the hulk, the chemist’s e:fiorts will be misdirected and 
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Ms conclusions iittBiiy iiiireliable. Accuracy in sampling is tlien'efore 
no less essential iiiaii nceiiracy in testing. 

Moreorer. clieniical analysis only tolls ns tbo ppTctutaf/H ronipositit^ji 
of the sanipie : for exam pie, that the juice contains of sucrose. 
To apply this result to the actual -work of the factory we must know 
how much juice of this richness has been treated. Hence all chemical 
control is ultimately ba>ed on weights or measurements in the factory. 

A complete control, as outlined above, is a laborious imdertaking' 
even for a staff of trained chemists; but, bearing in iiiiiid that oim 
test, accurately made, gives definite information, we suggest that a 
pMtrtitfi control, if mily capable of detecting ^ivoidahie would bo 

a step in the right direction. Let ns illustrate what we mean. The 
cane mill being adiiiittedly defective as a method of extraction, it is of 
less eonsecpieiice to know how much sugar is thus unavoidaljly lost as 
it is to know when irnueces^.arn loss occurs owing to defective adjnst- 
meiit, irregular feeding, ike. A simple method of gauging the amouiit 
of water left in the iiiegass may here .serve to indicate the efficiency of 
the extraction without resorting to more refined analytical methods* 
required for the estimation of the sucrose. 

Every effort should be made to obtain reliable records of the weight 
of canes ground, for reasons alieady given, but as that is frequently 
impracticable without incurring heavy expense, we do not include it 
as a necessary part of oui* scheme. Having tested the niegass, our 
second step will be to note the volume, density, and saccharine 
richness of the j nice, in order to ascertain the " indicated sugar ’ ’ 
enteiing the factory m Jnice, from which the highest possible 
percentage must be extracted in the form of saleable crystals. 

Tempering or liming, being a chemical treatment of the juice, is^ 
easily controlled by simple chemical tests in the hand of the clarifier 
*‘hoss”; but the mud discharged from the filter bags or presses will 
require occasional analysis. The multiple evaporator has fortunately 
minimised avoidable losses during evaporation of the juice to syrup. 
Inversion (/.e., the transformation of crystallizahle sucrose into 
uncrystallijzable glucose) invariably occurs when neutral or acid sac- 
eharine liquids are continuously heated, but with properly tempered 
juice it is never considerable, and, from our present point of view, may 
be regarded as quite unavoidable. The subsequent eoncentration of 
syrup to masse-cuite is something more than a mere process of evapo- 
ration, and is, indeed, the only manufacturing operation demanding 
Mghly skilled labour if avoidable losses are to be minimised. The 
merest tyro can soon learn to boil a pan and produce crystals of a sort, 
but it takes the best part of a lifetime to learn to work a pan with the 
highest possible efficiency. The pan-hoiier is responsible for loss of' 
sugar due to over-heating (inversion), insufficient concentration 

*The reader slamld refer to ati interesting resume of these methods by MM. Fellet,t 
a translation of which appears on p, 331 of this Journal. 
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before striking out, and loss of first product -whicli occurs when the 
grain is too small, irregular in size, or mixed with false grain. Here, 
if anywhere, chemical control may be employed with the greatest 
practical advantage. If each strike of masse-cuite could be separately 
weighed and cured, we should speedily detect careless work, and take 
the necessary steps to prevent its repetition. Unfortunately this 
desirable precaution is very rarely practicable, and the improved 
methods of handling masse-cuite now coming into use only add to 
the difficulty of weighing, or accui'ately measuring, large quantities 
of this material. For the partial control now under consideration it 
will be more satisfactory to determine the yield of sugar from each 
strike of masse-cuite on an experimental scale. The proper working 
of the centrifugals will be controlled by “polarizing” the cured sugar, 
and suitable tests will show when the maximum quantity has been 
recovered by reboiling the molasses. 

Finally, it must be noted that the small factory can rarely dispense 
with artificial fuel, whether in the foim of coal, wood, bamboo, or 
represented bv' the wages paid for sun-drying the megass. Our 
partial control will therefore conclude with some observations regard- 
ing the quality of the fuel and the working efficiency of the steam 
plant. 

Such; in brief, is the scope of the enquiry to be developed in 
subsequent chapters. The present one may conveniently conclude 
with a few directions and notes on weights and measurements in the 
factory. 

1. Weight of Canes . — Accurate weighings being rarely possible, 
except where transport is by rail and with a scale capable of weighing 
several trucks simultaneously, these conditions will have to he assumed 
in what follows. The precautions to be observed being, however, of 
general applicability, may serve as a guide to the manager of a small 
factory, where canes have to be weighed in single cartloads. 

The types of weighing machines requiring no special description, 
we will proceed at once to consider how errors may be detected. 

(a) Clerical errors are the most frequent, and may include errors in 
reading off the weight from the machine in addition to those of 
recording the same. These may be eliminated by using the Patent 
Eecording Steelyard made by Messrs. Avery. 

(h) Errors in the tare . — The trucks should be weighed singly befoi'e 
the commencement of the crop season, after being put in thorough 
repair. The weights may be painted on the sides of each truck, but it 
is better to merely number the trucks and to record the corresponding 
tares on a card fixed over the cane-weigher’s desk ; the number of 
each truck forming one load should be recorded opposite the gross 
weight, so that the net weight of cane may be subsequently checked. 

(c) Errors of the scale . — These are comparatively rare, but may be 
caused by over-loading or by sudden strains. If the scale be erected 
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vitli a view to obtaining free access to tne reducing levers (supporting 
tlie platform) any defect in their action may be detected by an occa- 
sional examination whilst in use. A scale should be tested to its full 
loading capacity at least once a year, and this is most conroiiiently 
carried out by weighing a train of trucks, each of which is loaded wdth 
as many bags of sugar as will approximately rej^resent the weight of 
a load of cane. The true balance of the empty scale being first secured 
by careful adjustment, the tare of each empty truck is noted. The 
sugar must be bagged off on a tested sugar scale with every precaution 
to ensure accuracy, and a known number of bags loaded into each 
truck and the latter weighed together . If the indicated weight does 
not agree with the known weight (of the bagged sugar plus the tare 
weights of the trucks), the di:fference is the error of the scale when 
fiiliy loaded. detaching one truck at a time and weighing the 
remainder there will be obtained a series of observed errors (probably 
climinishing as the load on the scale is reduced) which must be 
iiidividiialiy recorded. The correction to be applied, to subsequent 
weighings of cane will consequently depend on the number of trucks 
forming each weighed load. 

(d) Errors due to fraud are not uncommon where canes are 
purchased from the farmer. The possibility of bribing a native cane- 
weigher to falsify his weights should never be lost sight of; there are 
also many ingenious methods of making a load weigh more than it 
should. Except where farmers’ canes are weighed in carts at a 
loading station, and then loaded into trucks which are weighed at the 
factory yard, the results will always remain open to criticism. The 
quantity of trash, roots, &c., which accidently hn cl its way to the scale 
must be approximately known when a chemical control is to be based 
on the weight and saccharine richness of the canes ground, and it is 
generally sufficient to supervise the unloading of one truck every day 
so that the debris may be collected and weighed. 

(e) Errors due to evaporation of water from the cane occasionally 
occur when some mishap in the factory stops the mill, leaving a 
quantity of weighed cane in the yard. If such a stoppage can be 
foreseen, a few trucks may be weighed separately, and re-weighed as 
soon as milling operations recommence ; the loss in weight being then 
calculated on the total weight of canes in the yard. But in other 
i*ases it is very difficult to apply a proper correcfcioii, as the loss by 
evaporation mainly depends on temporary atmospheric conditions. 

2. Mensuranent of the Juice. — The direct weighing of juice being 
at present an unsolved problem, the alternative method of measure- 
ment is the one usually adopted. But the juice, as it flows from the 
iiiill-hed, is covered by a thick layer of foam, so that accurate 
measurement of the time volume is veiy difficult. When heated 
iiearly to its hoiHng point, aU air is driven off and the liquor presents 
a clean surface, but as its true volume is now exaggerated owing to 



expansion by beat, a correction must be applied in order to arrive at 
the truth. Again, in order to measure a continuous output of juice, 
more than one measuring vessel must be available. These conditions 
are ihiiiv well satisfied by tbe juice-beater and liming tanks to be 
found ill nearly every small factory. To convert a battery of liming 
tanks into measuring vessels, provision must first be made for always 
filling tbe tanks to a certain level, say a few incbes from tbe open top. 
A good way of doing this is to rivet a short arm or bracket to tbe top 
of each tank, so that tbe arm projects boiizontally over tbe liquor. 
The free end of the arm may then either be bent vertically (down- 
wards), and tbe bent portion tapered to a point, or, preferably, an 
inverted cone is attached to tbe extremity of tbe arm or bracket. In 
either case, the point indicates tbe exact height to which tbe liquor 
ought to be allowed to rise, tbe juice-cock being closed as soon as tbe 
surface of the juice actually touches tbe point. If too much juice has 
been added, this is easily detected by tbe point being slightly immersed. 
Such indicators are easily made at tbe forge, and should be securely’' 
fixed to tbe tanks in a position clearly visible to tbe workmen in 
charge. Tbe next step is to carefully measure tbe internal dimensions 
of tbe tanks as regards length and breadth, tbe required depth 
being tbe distance between tbe point and tbe bottom of tbe tank. 
(Note. — It is very convenient, though not essential, that each tank 
should bold a round number of gallons, or other measures, and that 
tbe exact level to which they are filled should allow for expansion by 
beating, and thus eliminate corrections.) Tbe necessary calculations 
will be indicated in a subsequent chapter. 

All such measurements presuppose that tbe sides of tbe tanks are not 
bulged or otherwise out of shape. In such cases, or where tbe capacity 
cannot be easily calculated from the dimensions, it must be directly 
ascertained by filling tbe tank with water to the required level, and 
running tbe water into a vessel of known capacity, which, if smaller, 
is repeatedly filled until the entire volume has been measured in 
instalments. 

Tbe small quantity of milk of lime, added to each clarifier, will not 
cause any appreciable eiTor, but it is important that tbe mixing of 
tbe tempered juice should cease some time before tbe tank is fully 
charged in order to avoid agitating tbe surface of tbe juice when tbe 
required level is reached. 

In tbe foregoing method, tbe accuracy of tbe measurements depends 
entirely on tbe men in charge of tbe work, but as errors in opposite 
directions tend to neutralize each other, the average results will be 
sufficiently exact for our present pinpose. For a complete chemical 
control, the adjustment of the level should be effected automatically 
by means of an overflow from each tank into tbe next, or into a gutter 
from wffiicb tbe surplus juice gravitates back to tbe juice pump. Tbe 



men in cliarge have then merely to fill the tanks until juice conimeThces 
to overfloTT. 

3. Wetr^ht <[f Sugar cared. — This everyday practice calls for few 
remarks. The scale should be kept scrupulously clean, carefully 
liaiirllocl, and moved as little as possible. The empty scale should be 
balanced clailr before bagging off commences, and a loaded test made 
once a week by means of srandard weights- One-tenth the weight of 
tea bags serves as an accurate tare to be added to the net weight of 
sugar per bag^. If the bags be filled whilst on the scale, and never 
lilted on to it after being partially filled, the usual life o! the scale 
may be doubled. By attention to such details the customary surplus 
or over- weight nia5^ be considerabl3" reduced without risking 
complaints. 

4. Weight of FaeL—A coal-Bcale is a sound investment for every 
small factory biiriikig such fuel, and, if used iiiteliigentlj^, it will 
show how much coal is required per day by each furnace, and how 
Hindi fiiKls its way outside the factoiy. The precautions to be 
observed in weighing have been alreadj^ sufficiently indicated. 

('To he L-onlimied.J 


THE NAUDET PKOCESS. 

By Egbert Harvey, M.I.Mech.E. 

(Of Harvey Engineering Company, Limited, Glasgow.) 


The important and interesting process, commonly known as the 

Naiidet/* lias been at work in tlie West Indies from about the 
beginning of the present year in the islands of Trinidad and 
Porto Rico. 

The Priyceples of the Process. 

This process consists of treating the megass from the, ^.ordinary 
three-roller mill, only it is necessary to have a crusher in front of the 
rollers or a shredder immediatel}^ behind them, so as to have the cells 
of the cane laid thorough!}' open and thus give a good exposure to 
the hot juice wffiich it comes in contact with when in the vessel of the 
diffusion battery. 

The term “ diffusion,’^ as applied to this process, is not stridtljr 
correct. By diffusion we understand the action which goes on when 
two given liquids are separated b}^ a membrane, the salt or sugar on 
the one side passing through to the liquid lying on the other side of 
the membrane ; this action continues until equilibrium is estab- 
lished — that is, till the two liquids possess the same amount of salt or 
sucrose. This is what occurs in the extraction of sugar ' from 
beetrofjt. In that case it is necessary to see that the roots are sliced 
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up to a siifficieutly fine degree so as to bring tbe membranes of all 
the cells into contact with the liquid. But with the sugar cane the 
case is different. Under the action of the mill rollers and shredders 
all the cells are bruised or opened up, and the sugar which remains in 
the iiiegass is retained there simply ])ecause it is of a sponger nature. 
This is shown by the fact that under the action of the rollers the 
juice exudes from the pressed canes, and when the bed of megass is 
very thick one can with the hand squeeze out Juice from this mass. 

To reduce the thickness of the feed, or rather the discharge from 
the mills, double crushing was introduced— a great improvement on 
single cruslinig ; a still further improvement is trijde crushing, and 
on some estates in Java there is qumlriiple crushing. All this is to 
overcome what is well-known as reabsorption in the megass ; but no 
amount of crashing — it does not matter how many times— can ever 
extract all the juice from the caiie because of this absorption — an 
essential evil in all mills. 

Another evil in this repeated crushing of the megass is the fact, 
well known to all sugar makers, that with every additional crush 
after the first mill, im]nirities are imparted to the juice from the 
rind of the cane, and in proportion to the number of times the megass 
is re-crushed the impurities are increased, so that the i-esulting juice 
is more difficult to work ; furthermore, all these impurities hav^e to be 
eliminated before good sugar can be made. 

Now, the ‘‘hfaudet” system overcomes these evils, and that in one 
operation ; the juice coming from the first mill, where the crushing 
should only be from (iOg to 65^ of the Juice in the cane, is 
comparatively pure. The remainder of the juice, which is still held 
in the megass, is then extracted without any pressure of rollers, but 
hy the coiitact of the Mghly-heated juice on the megass. The final 
washing or lixiviatioii is accomplished by a small proportion of water, 
which practically exhausts the megass of all sweets or sucrose. 

Caroni. 

The first start was made on the Caroni” Sugar Estate, Trinidad, 
ill the month of February. The machinery on ^‘Oaroni’" Estate, 
previous to the new process, was double crashing. The first mill was 
the weakest one, the rollers being 36 in. dia, X 78 in. long. The 
ca,rrier was supplied from i\ steam railway going right alongside 
the same. 

CTushiiig hy the first mill gave an extraction of about 65j{. This 
juice, known as the normal jidce, was pumped up to a tank 
sufficiently high to supply the diffusers by gravitation. 

The megass from the first mill is elevated by one carrier to another, 
sufficiently liigh above the top of the diffusers to supply the same by 
gravitation. This elevated longitudinal carrier, which is pretty near 
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the top of the building, has shoots arranged with doors to supply any 
of the cells ol the cliifusiou battery. The latter consists of ten cells 
in two parallel lines of live on each sale, each cell liaving a capacity 
of about of) hectolitres. a cell is hiled with mt^gass from the 

first mill, a certain proportion of cold normal juice flows by gravity 
into this diffuser, a.ud then on the top of tliis, to completely filLthe 
celL a proportion of hot limed juice from the meichage or liming ta.nk 
is tidiiiitted. The diffuser is then closed. 

Coiiiiexioii is then made to the circulating pump, and the cold Juice 
is then drawn from the bottom of the dilfiiser through straiiiers 
and lieiivered by a pump through special designed juice heaters to 
the liming tank and at the same time to the top of the diffuser. 
This circulation is repeated till the juice under treatment is 
raised to between 218'" and 220^F. In this way the juice is 
completely sterilised, and the duration of the operation is under ten 
minutes from the time the juice is expressed from the cane. Seeing 
the juice is thus almost immediately sterilized as it is expressed from 
the cane and never exposed to the air, hut enclosed completely during 
the whole operation until it reaches the triple eifet, the loss and 
risk from inversion is veiy small. This hot juice is then discharged 
into the diffuser, the top dcjor closed, and the circulation by pump at 
once effected . The crushed megass in the diffuser during this operation 
acts as an excellent filtering medium ; in fact, one of the best that 
has yet been discovered for sugar cane Juice, as wars shown by the 
clear and limpid condition in which the diffused juice was discharged 
from the battery. 

After the megass in the cell has been completely exhausted of all 
its sweet (by a washing with a small quantity of water), compressed 
air is admitted to the top of the cell so as to force this water through 
the megass into the adjoining cell, any sweet that is contained in this 
'water being thus utilised in the succeeding operations. The bottom 
door of the cell (about 6 ft, diameter) is then opened, and the 
exhausted megass falls on to a carrier running imderneath the centre 
of battery, which receives the exhausted megass of each cell as the 
same is discharged. This carrier conveys the exhausted megass to 
another elevating carrier which supplies the feed to the second 
mill. 

The second mill is a strong mill of modem design, having rollers 
S6iiiS. X T8 ins. with extra strong gearing and powerful engine. By 
this mill the waste wmter in the megass is well extracted, and only 
about 48 per cent, of water being left, it burns freely and forms an 
excellent fuel for the boilers. 

The juice from the diffusion battery is forced by a pump into a 
tank with central division, on the same level or platform as the 
normal juice tank. This allows one half of the tank to be filled 
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wMle tlie otlier liali: is discliargiDg if necessary. This tank gives the 
measure of juice coming from the battery and is called the triple etfet 
supply tank. Another tank (the meichage or saturation tank) already 
iiieiitioned, placed on the same level as the normal juice tank, reccdves 
a certain proportion of tlie juice from the ditfusioii battery which is 
to be used in the succeeding vessel for the saturation of the uipgass, 
along with a certain proportion of juice from the iiorinai juice 
tank. 

The discharge tank from battery is sufficiently high to supply the 
triple effet, and as the factory was making dai-k crystals for the 
American market the juice from this dilfusioii battery tank went 
direct into the triple eftet, thus doing away with all defecators, 
siihsiders and filter presses, and so reduciiig the sugar making- to the 
very simple and direct operation. 

The operation from the triple eSet to the vaciiiirii pan and centri- 
fugals remained as it was in the previous year. 

The actual results obtained on ‘"Caroni” fell short of what was 
expected owing to the megass from the first mill not being in a 
suitable condition for the diffusion, this three-roller mill not having a 
crusher to split open the cane before entering the mill nor a shredder 
to shred the megass as it left the mill: the extraction of juice was not 
complete and the dilution was too high, so that a little extra fuel was 
required beyond the megass for the boiler. The next year this defect 
•will be overcome, when no doubt the factory will wmrk through the 
crop wdthout any fuel beyond the exhausted megass. As it was, 
however, the results of the crop were much in advance of the double 
crushing of the previous year — a larger quantity of sugar being 
produced frona the same weight of canes ; furthermore, at the end of 
the crop, the estate produced fiine yellow crystals for the Loiidon 
market. The proprietors of the estate are satisfied that the principle 
of the process is correct and that, when the necessary alteration is 
made on the first mill, next year’s operations of the Naudet process 
will be in every way satisfactory and will prove in every sense a 
commercial success. 

iFORTU:N^A. 

At the estate “Fortuna,’’ near Ponce in Porto Rico, the diffusion 
battery is of the same dimensions as the one just described, but the 
arrangement is different — that is, while there are ten ceils of about 
50 hectolitres capacity, as in Trinidad, these ten cells are arranged in 
one line, the intention being in another year or so to add another 
line of ten cells, so that the capacity of the estate would be doubled. 
On this estate the cane-crushing mill had rollers 32 ins. clia. X 66 ins. 
long, but in front of these was a Marshall crusher with large and 
powerful rollers, which prepared the cane for the crushing in the 



tliree-Toller mill ; tlie cells of the cane being thus tboroiiglily opened 
up allowed the liot Juice to act rapidly on tlie megass, giving thereby 
immediately a ver}’ liigh extraction, so iniicdi so that the juice from 
the batteitv was only degree Be. less in (ieusity than the juice from 
the mill, the fliliition being about 9'?' of water, and for every 100 
gallons of juice coiitained in the cane about 93 to 94i' of same was 
extracted, the uiegass beings in a much better condition for ditfiision 
than at " Caron id’ 

On this e.^tate, by sulphuring the juice in addition to the liming, 
and pas.sing the juice through Philippe filters from the battery, a 
very fair white sugar was produced, suitable for local consumption. 
Ctiveii a certain purity of raw juice in good working, an equal purity 
in diffusion juice and vsyrups results. At Portmia the purity of raw 
juice was during the third week 84*2; purity of the diffusion 
juice S4‘l. 

When everything was going on well at ‘‘Portuna” we had an 
extraetion of 91) to 97, j. This year on Messrs. Hinton & vSon7s sugar 
estate in Madeira the average extraction throughout the whole crop 
wms 95*5d ; and 40| of the canes ground were Yuba or Yatal canes, a 
vei-y small, hard variety. 

The recoveiy of .sugar at ‘‘Portnna” was good, being as under: — 




Per fent. 

Sugar in cane 

Eecovered — First sugar. . 

. . . lO-O 

13*5 

, , Second sugar . . 

. . 0*5 


Sugar in iiiolr4,s.ses 

. P8 

12-3 


Total loss .. ■■ 1*2 

'Fhe fuel tpiestion, however, was not satisfactory owing to the 
machinery in the factory not being able to overtake the amount of 
juice ])roduced by the battery— -that is, the triple effet, vacuiim 
pail, and centrifugals wei'e much under the pow-er required. The 
boiler installatioii and the furnaces were also defective, so that liere 
again extra fuel was required heyond the inegass ; otherwise the 
ptrocess was similar to what I have de.seribed sis ctirrieil on at 
** i ’aroiii.” 


^’lo hf' eoHluNted,) 
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ON THE ESTIMATION <3F SUGAE AND FIBRE IN 

CxVNE AND MEGASSA 

By H. and L. Pexlet. 

Wliereas the deterininatioii ot‘ crystallisaEle sugar in beets is a 
simple matter when the fresh chips are analysed by <')ur method, 
ohseryiiig all the precautions we have ]n’eviously indicated, it is cpiite 
otlierwise iu the case of the sugar cane. 

In a paper which appeared in the Anuahs de la Sde/ive (tgraatafiique 
fn in crust et Hramjert we pointed out the difficulties met with in 
ascertaining the true saco'haiiue richness of the cane. These 
difficulties are alwa.ys present, at any rate in those factories which 
employ mills to extract the juice, with or witln-ait maceration of the 
inegass. In iisines. where direct diffusion of fresh chips is the 
method of extraction, the determination of the real sa<‘(‘liariiie richness 
of the cane presents less difficulties, and the operations are aln^ost the 
same as for the beet. Sampiies of the fresh chips are taken as each 
diffuser is charged, and these aie mixed every hour (during which 
time a “round’' of the batteries is generally completed) and a pre- 
liminary test made to find the density of the juice. A known weight 
(or volume) of this sample (corresponding to the number of dilfusers 
worked per hour), is preserved in a closed metal can, within which is 
placed an open flask containing concentrated ammonia, the funievS 
from the latter ensuring the preservation of the cane chips for at 
least twelve hours. 

At each change of spell, a direct analysis is made of the chips thus 
collected. The chips are mixed, and a. sub-sample crushed up in an 
iron or bronze mortar. From this fi rely divided mass, KKI(or81‘5) 
gr. are w-eighed out and the sugar extracted by meuns of Zaiuaron’s 
apparatus. 

We have found that a certain number of extractions are necessary, 
boiling each time for about ten minutes. Each should consist of 
from 150 to 160 cc. of water, so that six extractions yield about one 
litre of extract. 

When the canes are very fibinus, as is the case in Egypt, we tiiid it 
better to treat the material more than six times and to collect as much 
as 1500 cc. of extract in certain special cases. As a further precaution, 
we recoinm(3nd that the extracted 1 ‘esidue be finally boiled with 300 cc. 
of water and the resulting extract polarised. This always contained 
a small quantity of sugar reiiresenting from 0*05 to 0‘15 gr. of sugar 
per 100 gr. of caiio. 

On the other hand, W'e have determined the richness of the cane 
indirectly by extracting the wdmle of the juice from, the chips by 
lueaiis of a powerful laboratory mill driven mechanically. About 

* Translated from the JhiUetm de i' Association ues Chi/Jiisfrs. 



two litres of chips were taken in eaeli instance and the juice extracted 
hy the first piressure lueasured. The mill was then tightened, and 
the juice ih>tained by a secoiul crushing, collected and measured. 
Filially, a litre of water* was added to the residue, the whole mixed, 
and eruslied a third time. 

Each of these three juices being measured separately, a Tjroportioiial 
voliiiiie of each was mixed so as to form the mean sample for anahcsis. 

The o])ject c^i this analysis was to ascertain the composition of a 
juice which closely resembles that obtained by diffusion (or by 
tri|jle-erush:iig with nuiceratioiih as regards purity aiui the reducing 
sugars 'irluc.;se ratio;. We then caiciilate the composition of this 
juice when the density is equal to that of the first mill juice, or 

iioniial juice." 

pSorne years ago we deteriniued what coefficient should be adopted 
to calcidiiie the richness of the cane from the richness of the juice, 
and found th:^ to be 0*87 when tlxr-i fibre was about 10 It is 
evifieiit that we crui also calculate the richness of the cane from that 
of the mill juice by means of a eoetficieiit w'hicli will give 

coTicorclaiit results with that of the direct analytical method. 

Iii the ilirect analysis of cane chips we have, at any rate, some 
certainty that the sain}des represent the mean quality of the cane. 
One day there be fiu error in one direction w^hich will be 

neutralized on aiicther day by an error in the opposite direction, so 
that ill the course of a week or ten days the average result is 


siifficieiitly near the truth for work of this kind. 

Here is an example taken from last years records: — 

Per cent, sugar in the cane (Iw’ direct analysis) . . . . 13*06 

., ,, ,, (obtainedby the coefficient 0*87) 13*00 

By ritlop)tiiig the coefficient 100 — Fibre, we found : — 

Per cent, sugar in the eaiie . . . . . 13*36 


But w’lieii the eaiie is not treated by diffusion, the determination of 
its richness is extremely dilfir*ult. This arises from the variations in 
richness of the various parts of the cane-stem, or of one cane as 
compared with another ; and the practical impossibility of taking a 
mean sample which shall represent the average composition of the 
canes passed through the mill. In the case of whole canes, it is 
therefore ab.'?c>Iiiteiy impossible to obtain such a sample, were it only 
for a qiiaiter of an hour’s work; for the canes sent to the mill differ 
as regards quality, size, and state of maturity. Even to obtain an 
approximate sample it would be necessary to collect a considerable 
number of canes if the results are to approach the truth. Moreover, 
the analysis of the canes only, neglecting the tops and various debris, 
almost always iiidicate.s a higher saccharine richness than that which 
ought to be found. 

But even adopting the best known methods for reducing the whole 
canes to a finely divided state, and operating on 20, 50, or 100 gr. or 
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more, tlie direct analysis of tlie whole canes jdelds results wMcli 
entirely disagree with those calculated hy means of coefficients and 
which are approximately true. Consequently the richness of the 
canes cannot be determined by direct analysis of the whole canes in 
factories which have only crushing mills. lYhat, then, is the co- 
efficient to use in calculating the richness of the cane from that of 
the juice ? 

According to our experience with Egyptian canes, we have adopted 
a mean coefficient of 0*ST, wffiich is based on the richness of the juice 
extracted by three crusMugs. A coefficient can also be applied to the 
first mill juice, but this ought to be verified, for it will not be the same 
for all the factories of even one country, where the sugar content of 
the canes ground may vary from 10*3 to IdoSf; nor, again, for every 
year, as the cane may contain of sugar one year and 15,1 of sugar 
the next. Moreover, as the canes do not ripen at the same period 
from year to year we think it advisable to verify the coefficient to be 
applied from time to time. 

H. C. Piinseii Geerligs gives the following table of coefficients 
adopted m Java : — 


Tul}Ie used in Java for calvuJatiug the Richness of the Qane 
from that of tlie Juice, 


Extraction 
in kg. per 
100 kg. of 
cane. 

9*5 

10-0 

10*5 

11*0 

11-5 

12*0 i 

1 

12*5 

65 

84-60 

84-40 

84*20 

84*00 

83*85 

83*75 

83*65 

66 

84*75 

84*60 

84-45 

84*30 

84*15 

84*05 

83*95 

67 

85*05 

84*90 

84*75 

84-60 

84*45 

84*35 

83*65 

68 

! 85*40 

85*20 

85*05 

i 84-90 

84*75 

84*60 i 

84*45 

69 

85*70 

85*50 

85*35 

85-20 

85*05 

84'9() * 

84*75 

70 

85*95 

85*70 

85-60 

So’oO 

85*35 

85*20 

85*05 

71 

86-15 

86*00 

85*90 

85-80 

1 85*65 

85*50 

85*35 

72 

86*4i5 

86*30 

86*20 

86-20 

85*95 

85*80 

85*65 

73 

86*70 

i 86*55 
i 

86*30 

86-40 

1 86*25 

86*10 

85*95 


But few canes jneld 65? of juice with single-crushing. Sometimes 
this amount is not obtained with dry douhle-crushing, nor even with 
double-crushing and maceration . Having ourselves carried out several 
tests with all possible care, and under the best conditions for obtaining 
the maximum of extraction, we did not succeed in exceeding 70^ of 
juice with double-crushing and maceration. This, in our opinion, 
goes to show the “resisting’’ natime of the fibre in the canes 
ground. 

In Mauritius the coefficient 0*84 is employed. In Cuba, according 
to Colson, the coefficient is based on 100 — Fibre, and varies from 
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C)*S9 to O’SS. The extraction varies from 66*6 to 74*8 per cent, of the 
canes (drx" double-crusliiii^^). In llennion, according to tlie same 
*w*riter, we iiinl a coetfleioiit of 0*878 witli 10';: of fibre. 

Ill tlie Hawaiian Islands they also ado]>t the Ci'>efficient based Oil 
100 — Fibn:, the foli<>wiiig figures being given for the Ewa Hsine in 


1899 :~ 

Eibre per KHI of canes 11*37 

Total juice in the cane 88*63 

Sugar jier 100 grammes of juice 16*67 


and 16*67 X 6e8SH3 ~ 14*76 — the richness of tlio local canes. 

The coeificieiit 0*83 has also been given for caleiihitiiig the richness 
of the eaiie from the percentage by weight of sugar in the juice. "We 
see. iioweveie that one of them is not in accord. 

Now there is one point a],sout which there is no qiiestioig viz., that 
the juice uf the first iiiiil, whatever be its quantity, does not represent 
the iitean quality of the total juice of the cane, since the juice first 
expressed is alw’ays ]uircr and richer than that expressed by the 
second and third mills. The differences vary according to the 
conditions. 

m weover, the fibre does not exist in the cane in a state of dryness, 
but in combinatiuii with water free from sugar, as we have pointed 
out in our experiments with beet and cane in connection with 
ScheiblerN research. Hence a cc>efiicient based on the formula 
100 — Ffonj is quite inadmissible for calculating the richness of the cane 
from that of the first-mill juice (erroneously termed the noimal juice). 

This being so, wEat coefficient should we adopt f "We believe it is 
impossible to find one that can be applied to the canes of all countries, 
containing, as they do, from 9 to IS per cent, of sugar, £iiid to canes 
worked up during 3, 6, or 9 months (as in Cuba). Moreover, the 
power of the factoiy mills does not correspond with that employed in 
the laboratory; the cane fibre being also more or less “resistant,” 
according to the particular species cultivated, the rate of maturation, 
and also whetlier irrigation is necessary to supplement the insufficient 
rainfall. 

But it is not difiiciilt to determine this coefficient, and to veiify it 
every week or ten days, by examining the juice extracted by the first 
mill from a given weight of cane. The volume of the juice can also 
be ascertained with sufficient accuracy, and even very accurately when 
certain precautions are observed. It is further necessary to estimate 
the sugar in the juice from the second and third mills, as well as that 
left in the megass, in order to arrive at the total sugar in the canes 
ground. "We deduce therefrom the relation between the juice of the 
first mill and that of the cane. 

The sampling of the megass demands great care, as, the analytical 
results obtained serve for calculating the loss in sugar (from the 
weight of the megass and its sugar-content). 
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Tlie volume of tlie juice is not alwaj’S easy to obtain. It fre<|iientiy 
laappeiis, especially witli second or third mill juices which are very 
frothy, that an error corresponding to 1 or 2 per cent, of the total 
volume is made, introducing an error of from 0*15 to 0*30 sugar per 
10b gr. of canes. Yet, on the whole, we arrive at a result niiich 
nearer to the truth than would be attained by any other direct 
method. Nevertheless this calculated richness is not altogether 
reliable, for aitlioiigli it may be true of the canes actually tested, it 
does not apply to the actual canes entering the factory. 

Ill countries where a large number of hands are employed in the 
maiiipiilation of the canes, it is practicaih’ impossible to prevent a 
certain quantity being eaten or stolen. Then there are also damaged 
canes, others winch have partially dried, and those with fragments of 
leaves, debris, or soil adhering to them ; all of which tend to increase 
the total losses in the factory. Thus, in addition to the true 
sacchariiio liehiiess of the cane, there is an industrial richness, 
■which comprises the total sugar extracted plus all the losses in 
extraction referred to the weight of cane. This industrial” richness 
may be inferior to the true one, as an eiTor of i to is frequently 
found, coiTesponding to at least 0*15 to O-oO]"^' of sugar. Obviously it 
is necessary to be certain of the volume and accurate sampling of the 
juice. When air bubbles occur in the juice, its volimie is exaggerated 
and too high an extraction is indicated. 

On the other hand, if too low a coefficient be adopted, the true 
richness of the cane is under-estimated and the calculated extraction 
of sugar per 100 parts of sugar in the cane is in excess of the truth. 
Similarly if too high a coefficient be adopted the calculated loss of 
sugar in the juice is increased ; but this may perhaps he compensated 
by inaccurate measurement of the volume of juice owing to secluded 
air bubbles. 

In the first case, the extraction of the mill appears better than in 
second, but the unknown losses are much greater in the first case, 
since the saccharine richness of the canes has been over-estimated. 

It is clear, therefore, that the best method to adopt is to ascertain 
the actual weight of the juice extracted, and with this object the 
Planters’ Association of Java has o:ffered a prize for a weighing 
apparatus which will be equally applicable to first, second, and third 
mill juices separately or mixed. 

There yet remains the question of the exact determination of the 
loss of sugar in the megass by weighing the latter and estimating the 
sugar content in order to find the loss in sugar per 100 parts of canes 
ground. 

The estimation of sugar in the megass is by no means a simple 
operation, as we have ourselves discovered. The canes being of very 
variable richness, the megass is subject to the same variations. 
"When maceration water is added at the mill, the pores of the megass 
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are moi*e or less saturated, so tliat the final meo^assis far from imiforin 
in composition. "We are therefore obliged to take a very large 
sample in order to secure a reliable average. As the megass is never 
siiffieiently finely divided for analysis, it has to be cut up and an 
average sample secured for the e-stiniation of the water, sugar, and 
fibre. 

At least 50 gr. should be taken for the estimation of the water in 
duplicate tests, the samples being* dried on special baskets, and the 
weighing being made as rapidly as possible. 

For the estimation of the sugar, 50 (or 81*5) grs. of the material are 
extracted by successive washings in Zaniaroids apparatus, following 
the instructions already given in the analysis of canes. This estima- 
tion should also be made in duplicate. 

The percentage of fibre is ascertained by drying the residue resulting 
from the estimation of the sugar. Having estimated the percentage 
of fibre in the cane by the same process, the ratio of megass to cane 
can be calculated, and consequently the loss of sugar in megass per 
100 parts of cane. 

The percentages of fibre as found by direct weighing may be verified 
by calculation, assuming that the sugar content of the megass 
represents Juice of the same purity as that of the last mill juice, 
which is only approximately true. The two results differ very little 
when the analyses are carefully executed in duplicate. 

As a further proof that the direct estimation of the sugar in the 
megass is a problem of some dilfieuity, we need only cite the 
variety of opinions a.s regards the quantity of material to be treated 
and the method of extraction. Seine prefer to estimate the sugar in 
20 gr., 50 gr., or better still 100 gr. of a finely-divided average 
sample. Others consider it necessary to treat 500' or lOOO gr. in 
order to obtain reliable results. 

Some recommend cold water for washing the megass, or boil it'once 
ill contact with the megass ; whilst the exiierience of others is that 
none of these methods are capable of giving accurate results in all 

eases. 

Ill view of our own numerous experiments we can confidently state 
that if the necessary precautions are taken in preparing an average 
sample, the analysis of the megass can be made on either 20 to 50 gi\ 
as a miiiimimi, but preferabiy on 100 gr, duplicating tests, and 
collecting in all 1500 cc. of extract. The residue is finally treated 
with 300 cc. of water, and this extract polarised separately in a 
400 mill, tube in order to make siu*e that the extraction is complete 
to within 0*05;7. We may add that the extraction by means of cold 
water is not capable of general adoption ; if it gives reliable' results 
in treating very finely divided and well-crushed samples, the results 
are inaccurate and much too low when applied to megass obtained 
from unripe canes, or those of a resistant ” nature and which are 
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not tliorougHy brokeu up by tbe double or triple- crusbing, as can be 
proved in tbe case of Hawaii and Java. In any case, it is absolutely 
necessary to adopt tbe process of successive extractions as a basis of 
comparison witb simpler or more rapid methods. 

Ox THE Direct Estimatiox of Sugar ix Caxe axe Megass 
m : Digestiox vtith Alcohol axe with Hot Water, 

We propose to describe comparative tests made by these two 
methods. 

In the first, the canes were cut ux3 into slices and then crushed in 
an iron mortar until a sufficiently uniform and finely divided material 
was obtained. 100 gr. were vsubmitted to seven successive extractions 
with boiling water in a Zamaron apparatus, of ten minutes’ duration 
each, and the resulting extracts analysed separately. 

The same was done with alcohol of 95^. 

The results obtained were as follows : — 


1. Sugar extracted cane) 

By Hot Water 

.. 7*160 

By Alcohol. 

.... 7*047 

2. 

. . 2*530 

.... 2*825 

3, ,, ,, 

.. 1*416 

1*219 

4. 

. . 0*594 

.... 0*505 

0, ,, ,, 

.. 0*211 

.... 0*258 

6. ,, ,, 

. . 0*085 

.... 0*116 


. . 0*056 

0'045 

12*052 

Sugar remaining in the megass. 0*022 

.... 12*015 

.... 0*014 

Total sugar cane) . . 

.. 12-074 

.... 12*029 


We have also compared the former with other methods of estimating 
■sugar in the same sample of cane, with the following results : — 


1 . la) By numerous successive extractions with 

boiling water 14*70 

(&) Do. do. 14*84 

2. (a) By a more limited number of successive 

extractions wuth boiling water . . .. 14*18 

(b) Do. do. 13*52 

3. By a single extraction with hot water, con- 

tinued for 14 houi’s 12*87 


Obviously these errors are not constant, and might be less if the 
canes were soft and perfectly ripe. They will also vary according to 
the season, the year, the variety of cane treated, and the state of 
division of the sample. 


25 
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Tlie foregoing results were obtained with Egyptian canes sucli as 
we baye bad occasion to examine for many years. 

Estimatiois" 01' Sugar ix Megass. 

In Egyptian factories tbe double orusbed megass is analysed by tbe^ 
same methods as are used for tbe sliced cane, ?.e., tbe sugar is 
extracted by siiccessiye washings, employing either hot or cold water. 

Tbe finely divided megass, treated by tbe several methods, gave tbe 
following results. 

Without maceration at the mills : — 

{«) Successive extraction in Zamaron’s apparatus . . 10*65 

{^) M 10*46 

By a single extraction with hot water for 15 minutes, tbe vessel and 
contents being weighed before and after beating — 

{«) 9*00 1 (5) 9*76 

By a single extraction with cold water of f to 1 hour’s duration — 
(«) 3*52 1 ( 5 ) 4*05 

A second series of tests gave tbe following results : — 

Per cent, sugar in megass : by successive extraction in 

Zamaron’s apparatus 9*66 

By a single extraction with hot water 9*44 

5 5 S 5 cold ,, 5*27 

Extraction by means of cold water is therefore absolutely unreli- 
able in tbe case of megass of a “resistant” nature, and sbould only 
be employed when tbe megass is “spongey” and when tbe results 
can be cbeeked by tbe method of successive extractions with hot 
water in Zainaron’s apparatus. Tbe latter, as now perfected, has 
proved invaluable in cane factories for analysing canes, fresh chips, 
and more or less “exhausted” megass. The baskets of perforated 
metal, being of xiniform weight, tbe weight of the material before and 
after treatment with water can be quickly ascertained. 

We quote one of many examples to prove that in a single treatment 
with water the extraction is not complete even in one hour. Megass 
wMch bad been finely shredded, and then cut up into small pieces, 
was digested with ten times its weight of hot water. 

Per cent. Sugar. 

iifter 15 minutes beating 6*10 

30 ,, „ 6*50 

>*30 ,, , ,, 6'70 

By successive extmetions .... 7*10 


fTo be e&ntbmednj 
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THE EDWAEBS PATENT YACUUM PUMP. 


During the three years that have elapsed since we drew oui' readers^ 
attention to the special features of the Edwards Patent Yaouuni 
Pump for working in connection with apparatus used for evaporating 
and concentrating sugar solutions in vacuo, we learn much progress 
has been made in their introduction into this particular ■ industry. 
Edwards Pumps are now working m almost all cane sugar countries, 
including Cuba, Demerara, Trinidad, Porto Eico, Brazil, Argentine 
Eepublic, Australia, Hawaiian Islands, &c., and have in all cases 
given the satisfactory results that have been claimed for them. The 
Pumps are working in connection with “Jet” and “Torricellian” 
Condensers, as “Auxiliary” Pumps dealing with the air and in- 
condensible gases w’^hile the ordinary Pump deals with the water, and 
as Calandria Pumps. 

Mr. H. W. Aitken, of 147, Bath Street, Glasgow, who is the sole 
agent of the Edwards Air Pump Syndicate for Pumps used in sugar 
manufacture, informs us that the high efficiency which the Edwards 
Pump gives when working as a “Wet” pump is principally due to 
the fact that there are always clear inlets for the air and incondensihle 
gases to the barrel of the pump, also to the fact that there is 
no clearance space or passages in the Edwards pump, and to the 
“ entrainment” action of the pump. 

' In comparison with the Dry Slide Yalve Air Pump, Mr. Aitken 
attributes the success of the Edwards Pump when applied to 
“ Torricellian” Condensers entirely to the two latter features which 
are wanting in pumps of the former type. The “no clearance” 
feature is one that can only be obtained in a pump in which a 
water-seal is possible. Mr. Aitken attaches much importance to the 
“ entrainment” action of the Edwards Pump, which draws more air 
into the pump ban-el than would otherwise naturally flow into it and 
increases the vacuum in the condenser. The air in the pump barrel 
being slightly compressed by the “entrainment” action, a smaller 
pump suffices to do the work than would otherwise he required. 

It is interesting to note that the Hon. 0. A. Parsons has adopted 
the “entrainment” principle in the Condenser and Air Pump in 
connection with his Turbine installations, in which a very high 
vacuum is desired. 

We give particulars and illustrations of a few recent applications of 
the Edwards Pump to sugar manufacture. 

Figure No. 1 shews a Set of Treble-barrelled Edwards Pumps, 
belt- driven. An important feature of the Edwards Pump is that it 
can he driven at a high speed without its efficiency being affected. 
Those pumps are 10 in. diameter X 8 in. sti-oke and run at 300 
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revolutions per minute. It 'will be observed that they are built on the 
en, closed principle, and are fitted •with forced lubrication throughout. 

Figure FTo. 2 shews a recent interesting development of the 
Edwards Pump in the form of a Direct-acting” Steam Pump. The 
pumps shewn are 14 in. diameter X 10 in. stroke, and are designed to 
work at 60 double strokes per minute. The mechanism is so perfect 
that they have been tested at speeds varying from 10 to 140 double 
strokes per minute, and have worked with the utmost satisfaction 
throughout this large range of speed. 

In the advertisement columns is shown an illustration of a Set of 
Treble-barrelled Edwards Pumps, steam-diiven . These pumps replace 
and do. the work of six vacuum pumps of the old type. A comparison 
of the volumetric capacity of the old pumps and steam cylinders with 
the new Edwards Pump installation is interesting. The ratio of 
pump capacity is as 2 to 1, and the ratio of steam cylinder capacity 
as about 5 to 1. These figures are remarkable, and besides the 
increase of efficiency of the pumps shew a great saving of power in 
favour of the Edwards Pump. 

Perhaps one of the best ciiterions of the high standard of the 
Edwards Pump is that the largest sugar company in the world has 
adopted it as their standard vacuum pump. 


BETIEW OP THE INSECT PESTS APPBCTING THE 

SUGAE CANE.^ 

By H, A. Bai^lou, B.Sc., 

Entomologist on the staff of the Imperial Department of 

Agiiculture. 


At the previous Conferences there have been presented papers on 
this subject, which, together with such other information as has come 
to hand from time to time, have appeared in the publications of the 
Imperial Department of Agriculture. This paper is intended to 
furnish a concise summary of what has been published, together with 
an account of a borer in canes {Cmtnia Urns) which has recently 
appeared in British Guiana. 

The Moth Bobeb. 

(Diatraea Saceliantlu,) 

The egg is laid on the Isaf ; the larva lives about ten 
days in the outer leaf-sheath and then bores into the heart of the 
plant which, later, withers and dies. These withered shoots are 
known as dead hearts and are an indication of the presence of the 
larvae in a stool of canes. , The larvae in a shoot may become well 
* B'Cad at tlw Agrleultuml Oonfereaee at Trinidad last January. 
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developed before the shoot withers ; they also penetrate the stem of 
the cane, and may go fi'om one shoot to another in the same stool. 
The larval life lasts from thirty to thirty-five days. 

The pupa is formed in the tunnel made by the larva, near the 
surface of the cane, protected by a slight web across the mouth of the 
tunnel. The pupal period lasts about six days. The imago has a 
short existence, living but a few days. It is not a strong fiver, and 
remains inactive by day, flying at night. The female lays from 100 
to 300 eggs. 

DeMiriptioiu - — The egg is flattened, oval, slightly convex, upper 
siirfac‘e finely reticulate. The eggs are laid in clusters averaging 
about nineteen to a cluster, the range being from four to fifty-seven, 
usually between ten and thirty. When first laid they are light y'ellow, 
becoming orange-brown later, and just before hatching the centi’es 
becunne very dark. The egg is about 1 nmi. inch) in length. 

The larva is about 2 mm. (yk inch) in length when first hatched, of 
a light-orange colour, with numerous short, black hairs. The mature 
larva is about 1-|- inches in length, the head is dark- brown or black, 
wuth a Y-shaped mark lighter than the rest of the head. The 
pronotuni is dark -brown or black. The remainder of the body 
whitish with stigmata black, and with a few dark hairs scattered over 
the body. The head and pronotuni are hard, the remainder of the 
body being soft. 

The pupa is naked, shiny brown, 4 to f inch in length, with short 
spines and callosities on abdominal segments. 

The imago or moth is of a dull straw colour on upper surface of 
fore wings, with a few dark spots; the hind wings are whitish, under 
surface of wings uniformly light, the body brownish. The expanse 
of wings is 1-| to If inches, length of body f to |- inch. 

Far a sites, — The eggs are attacked by a small hymenopterous 
parasite {Trich>gmmmu pjretiosa), and the larvae are sometimes 
attacked by a fungus ( Oordyceps harheri). 

fajury to Canes. — The moth borer injures the cane in several ways* 
by killing the young shoots ; by eating out the sugar-containing 
portion of the stem ; and by afiording easy access to fungoid diseases 
especially the rind disease {TrichospJicerm Bacchuri). 

Freventkm. —CmiGS that show borer holes should not be planted, 
nor should such canes be sent from one estate or from one colony to 
another. 

Remedies. — Cutting out the dead hearts seems to be the most 
generally practised of all remedial measures. These should be cut as 
low as possible to ensure getting below the larvae. The dead hearts 
are burned or fed to stock, and the larvae are thus destroyed. The 
collecting of eggs has been practised but does not seem to he generally 
carried out in the West Inches. Care should be taken to distinguish 
those eggs containing parasities : parasitized eggs should not he 
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liiiriied witli the others, but should he kept to give the parasites an 
opportunity of emergmg. 

Haud Back. 

[Ligyrifs tuwv.losns.) 

This is the eomnioii black hard hack, the larva of which is a white 
grub liviug in the ground feeding on vegetable matter. There seems 
to he no evitleiice that this is a serious pest to sugar cane, but a 
closely related species, Ligyruti rugictps, is a pest of canes in 
Louisiana, and the West Indian form may do more harm than has 
been rea'iized. 

The Weeyil Boeee. 

( SpJiennpJif/rus sericeus. ) 

lJp:-hisff)rg . — The eggs are laid singly, embedded in the cane to 
a depth of i inch. The egg hatches in four days, and the larva or 
grub eats its way into the cane, foirniing a small tininel which 
increases in size as the larva grows larger. The larval period or grub 
stage lasts about seven weeks. During this period the larva destroys 
most (if the interior of a joint of cane. The pupa is formed in the 
tunnel made by the larva and is covered with a large, rough cocoon 
made of the fibres of the caue. The pupal period lasts about ten days, 
and at the end of that time the adult beetle emerges from one end of 
the cocoon. The beetle is active, flying about at night. The female 
after mating, begins egg-laying which continues for some time. The 
beetles may be kept alive several weeks. 

DemriptifjN.—^The egg is oval, about inch in length, and is nearly 
transparent. 

The larva is a small, w’hite grub when first hatched. It has no 
legs but has a hump near the hind end of the body by means of 
W’-hieli it pushes itself along the tiiniiel. When full-grown the larva 
is alioiit inch in length, and inch in thickness, at the swollen 
part of the hind body. 

The pupa is soft, whitish, enclosed in a rough cocoon of coarse 
fibres in the rotten cane where the larva has lived. 

The adult beetle is reddish-brown with black markings. There are 
three longitudinal black marks on the thorax, and the wing covers 
are edged with black, and on each wing cover there is a black line 
and black spot. The front of the head is produced to form a stout 
beak or snout. The length is about ^ inch, the width about -j% inch. 

Injury tv Oanes.—'Ihe damage caused by this insect consists in the 
destruction of canes growing in the field, injury to young canes 
springing from cane plants, and possible injury to young canes 
springing from cane stumps. , 

MemHikts und Destroy all infested canes, cover cut 

ends of caue plants, cane tops, and ratoon stumps with mould as soon 
as possible, or plant so that no ends shall be left exposed above ground, 
and destroy all stumps not intended for ratooning as soon as possible 
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after canes are cut. Tarring tlie ends of cane plants, as recommended 
for preventing fungoid attack, would probably be useful. 

The Eoot Boheh. 

{Diaprepes abhreuiatus.) 

fjf e-history , — Eggs are laid in clusters ranging in number from 
•eight to 130 on upper side of leaf, not necessaiily that of a food plant. 
When first laid, the eggs are white ; later they become tinged with 
yellowish-brown. The eggs hatch in ten days. The newly hatched 
larva is about yL inch iu length, pale yellowish-brown in colour. 
There are uo legs, and the body is not swollen to form a hump like 
that seen in the larva of the weevil borer. The larvae or grubs fall 
to the ground and burrow beneath the surface. They begin feeding 
almost immediately on the roots of plants. They attack the canes 
first at the soft ends of the adventitious roots, the root stock being 
* attacked later. The larva enters the cane about 9 to 11 inches below 
the surface of the ground, works its way upward several inches, then 
turns and descends and enters another cane. ‘ Oiie grub is often 
responsible for the death of a whole stool of canes.’ 

The larval period extends over 300 to 31‘J days, and the mature 
larva measures to 1 inch in length, and to f inch in diameter. 

The pupa is formed in the ground where it is enclosed in an 
earthern cell, 6 or 8 inches below the surface, or in the cane, in which 
case it is enclosed in a cocoon similar to, but rougher than, that of 
the weevil borer, or in a nest of decaying leaves. The pupal period 
is about fifteen days. 

The imago or adult beetle is at first soft and brownish- white. In 
two or three days it becomes hard and assumes its characteristic 
■coloiu’s. The thorax is brownish with fine white pubescence, which 
gives a spotted apj:)earance, wing covers greeenish-white with 
longitudinal brownish or bronze stripes; head brownish with stout 
snout or beak, the legs brownish, femora somewhat swollen. 

The length of life of the adult is about twenty days, during which time 
mating and egg-laying occur. The female lays about 240 to 270 eggs. 

Fooil Plants , — This insect is probably a very general feeder. It is 
known to feed on sugar cane, sweet potato, guinea corn, imphee, and 
ground nut, and has been found eating the roots of cacao trees in 
St. Lucia. (See AgncnUnral News, YoL III, p. 264.) 

Remedies , — Sweet potatos and imphee should not follow canes in 
field culture, nor should these be followed by canes. A crop not 
attacked bj-" the root borer would be advisable, or no crop, with the 
removal of the cane stumps. The larvae of the root borer can live 
only about fifteen days without food, and to deprive them of food wiE 
be greatly to reduce their numbers. The following plants do not 
seem to be attacked by the root borer; ocbro, cassava, yams, and 
eddoes, woolly pyrol, pigeon peas, bonavist, rouncival pea, bean. 
fTo be emiibimd,) 
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THE MINERAL COKSTITHEKTS OP THE SUGAR CANE. 
By H. Pellet ayb Oh. Feieoijrg. 

( Con tlnuefl from page 2S7.J 

If ill tlie ease of a single variety of cane examined at different 
periods of its growth we hnd such variations in composition, it is 
natural to suppose that when several vaiieties of cane are grown in 
the same soil, they will similarly vary in mineral composition, 
because they are not all equally ripe. 

We can thus explain the tables of Dr. Maxwell and his colleagues, 
who have studied the mineral composition of the cane with a view to 
ascertaining what elements are absorbed from the soil, and" conse- 
quently to deduce therefrom the nature of the manure to be applied. 
But it is also necessary to take into consideration the period that has 
elapsed since the canes were planted. 

We know, for instance, that the cane when once planted will give 
ratoons for several subsequent years. There are instances indeed of 
canes giving good crops after 15 years ; but generally they ought to 
be replanted after five or seven years. As regards Egypt, while 
ceidain fields may ratoon successfully for four years, thej'are generally 
replanted every two years. For these two crops the composition of 
the ash differs as indicated by the following figures • 

E}Jj’'ptiaii Canes. 


Phosphoric acid . . 

1st year. 

9*5 

2iid 3 ’ ear 

... 11*4 

Sulphuric acid . . 

9-0 . 

... 9*7 

Chlorine 

.... 4m . 

7*5 

Lime 

7*5 

4*3 

Magnesia 

. . . . 2*3 . 

. . . ■ 2*9 

Potash 

44*30 . 

. . . 34*5 


In conjunction with this, Messrs. Mackenzie and Poaden of the 
Agricultmal School at Ghizeh (near Cairo) found — 


Silica 

. 26*90 

Lime 

4*80 

Phosphoric acid . 

. 4*80 

Magnesia 

2*9 

Sulphuric acid 

6*50 

Potash 

34*3 

Chlorine 

. 8*10 

Sodium 

1*90 

These gentlemen also recorded 9*80|' peroxide of iron. 

Bontoe 


has published ash analyses of Guadaloupe canes which revealed 
striking differences in composition, in which the chief points to be 
noted are the high content in phosphoric acid, rising from 5*32 to 
16-51;y, the large proportion of lime and magnesia, and the compara- 
tively small quantity of potash — namely, 8*67 to 14*23,^'. On the 
other hand the silica was from 35*87 to 49*77|’. 

This shows the importance of accui-ately noting the variety of the 
cane analysed, the time of planting and harvesting, and the degree 
of maturity. Moreover, in order to obtain reliable information as to 
the elements removed from the soil, it will not suffice to analyse a 
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few canes from one or more fields ; we must take eack day a sample 
in proportion to the quantity of canes worked up, and submit the 
resulting ash to a single analysis. 

This general sample will, then, include all varieties of canes 
brought to the factory, those planted at different times and therefore 
of different degrees of maturity, also those harvested from soils which 
differ ill physical and chemical composition ; as well as ratoon canes 
of different years, ^^ether the ground is watered naturally or only 
by irrigation, or whether it receives water in both ways, should also 
be taken into consideration. After this manner we have tested 
Egyptian canes during the whole of one campaign. The mean 
sample exactly represented the bulk of the canes worked up, -the 
canes being sliced for. diffusion. The preparation oi a mean sample 
of the whole cane presents serious difficulties, it being then necessary 


to split the canes lengthwise when reducing the size 

of the sample. 

Boname has shown that 

when the 

canes are cut 

up into two or three 

pieces, the percentage composition of each part 

varies 

appreciably, as 

followos : — 

Bottom. 

MiiMIe. 

Top. 

Average. 

Silica 

34*44 . . 

26*14 , . 

23*42 

.. 29*0 

Phosphoric acid.. 

14*88 . . 

12*82 . . 

9*07 

. . 12*30 

Sulphuric acid . . 

7*52 

6*80 . . 

8*10 

.. 7-44 

Chlorine 

0-74 . . 

5*60 . . 

7*05 

4*45 

Lime 

8*09 . . 

613 . . 

6*90 

7*04 

Magnesia .... 

7*18 . . 

6*74 . 

7*27 

7*06 

Potash 

23*25 . . 

35*14 . . 

35*34 

.. 31*24 

Sodium 

0*38 . . 

0*12 . . 

2*42 

0*97 

Oxide of Ii*on . . 

0*52 , . 

0*41 . . 

0*46 

0*50 


Bon toe has repeated these experiences in Mauritius with similar results. 

It is mainly the proportion of mineral matter which varies with the 
period of maturity. For example : — 


Canes planted in January^ 189!^. 


1st Crop 

in May, 1895, 

after 14 months. 

2ik1 ,, 

June 

,, 15 

3rd ,, 

July 

„ 16 

4th ,, 

August 

,, n ,, 

5th ,, 

September 

„ 18 

6 th „ 

October 

„ 19 „ 

Crops of 


Sugar per 100 gl*. July. Aug. Sepfc. Oct. 

canes 9*56.. 9*94.. 12*26.. 13*14 . 13*70.. 11*50 

Mineral matter per 

arpent^— Canes . . 102*84. . 196*87, . 111*68 . . 121*31 . .115*06 . . 141*90 
Leaves , . 175*07 . .260*15. .249*56. .277*21 . 196*66. . 145*50 


Total.... 277*91 .457*02. .361*14. .398*52 .,311*22 287*40 


* Arpent = from 1 to 2| acres. 
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One sees that at a certain period there is a maximum absorption of 
mineral matter in the stems and leaves, and it is chiefly in the leaves 
that the subsequent loss of such matter occurs ; this arises from the 
falling' of the leaves when their function ceases. 

We give below the mineral composition of the ash from the cane 


stems : — 


May. 

June. 

July. 

August. 

Sept. 

Oct. 

Silica . 


. 37'79 . 

. 43-05 . 

. 51-49 . 

. 53*70 . 

54-60 . 

. 50*46 

Chlorine 


3*46 . 

. 2-88 , 

. M3 . 

. 0-59 . 

(>•49 . 

0-59 

Sulphuric Acid. 

. 6-33 . 

. S-14 . 

7-54 . 

. 9-Sl . 

9-40 

8*54 

Phosphoric 

Aci 

d 4-90 . 

. 4-87 . 

. 4-85 . 

. 4-43 , 

4-56 

5*40 

Lime . . 


. 0-42 . 

. 6-43 . 

. 7-19 , 

. S-01 . 

S-36 . 

7*77 

Magnesia 


. 7*23 . 

. 8 

10-73 . 

. 9-28 , 

9-30 . 

6*54 

Potash 


. 32-26 . 

. 25-20 . 

. 15*55 . 

. 12-26 . 

11-92 . 

. 19*07 

Sodium . 


1*22 

. 0-52 . 

. 0-50 . 

. 0*33 . 

0*49 . 

. 0*55 

Oxide of Iron . 

. 2*15 . 

. 1-56 . 

. 1-27 

. 1-72 . 

0*99 . 

. 1*21 



100-77 , 

.100’6o . 

,100-25 . 

.100-13 . 

100-11 . 

.100*13 

From thit 

it 

will be n 

oticed that in 1895 

Boname 

had not ] 

L-eferred 


to the presence of alumina in cane ash. Also that the chlorine and 
potash dimmish rapidly in proportion as the canes approach maturity. 
Finally, that the amount of phosphoric acid does not vary as much as 
in the other analyses made by this expert in Guadeloupe. "We see 
that the mean composition is here yqtj different to that of the four 
samples in which Boname found but 8 -67 to 14*232' potash; it 
approaches much more nearly to the figures of Dr. Maxwell and 
ourselves. 

It is not therefore surprising to find analyses of cane ash with very 
small percentages of potash, when we consider the variations in the 
composition of the cane, due to differences in maturity and to the 
peiiocl which elapses between ripening and cropping. Notwith- 
standing this, we do not think that Popp’s analyses represent the 
composition of canes under ordinary conditions. 

These analj’ses (taken from Maume lie’s “ Trait e de la Fabrication 


lie Sucre, t. II., p. 1870) are as follows 


Per t-eiit. ^r. of Ash. 

Potash ^ 

Soda 

Lime . . 

Magnesia 
Oxide of Iron . . 

Silicic Acid 

Phosphoric Acid 
Siilpliiiiie ,, 

Carbonic ,, 

Chlorine 


Canes. 

I.eaves. 

7*66 

10*65 

6-45 

3*26 

12-53 .... 

8-19 

6*61 

2-45 

0-56 , . . 

0-85 

43-75 .... 

65*78 

5’45 .... 

1-25 

16*50 .... 

2-18 

— 

3*55 

0*23 .... 

1 ‘65 

99*65 .... 

99-81 
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In conclusion we may say : — 

1. In order to ascertain the mean composition of a variety of canes 
it is necessary to analyse a mean sample of the said variety which has 
been cultivated on a practical scale, the sample being fairly represen- 
tative of the work of the factory. 

2. For the same variety of cane the differences in the mineral 
composition of the ash, at different stages of maturity, may be 
greater than that in the case of two varieties planted on the same 
soil and cultivated under conditions as nearl}’ identical as possible. 

3. It is necessary to reconsider the question as to the presence or 
absence of alumina in vegetables generally and in the cane in 
particular. 

4. As regards the estimation of titanium in the ash of vegetables 
we propose to publish the results of our studies very soon. 

5. Ill order to comfdetely understand the niaiiuriai requirements 
of the sugar cane it is necessary to ascertain the iiiaxiiiium quantity 
of mineral and nitrogenous matters absorbed by the whole cane. 
This maximum absorption does not coincide with the period of 
maturity, hut occurs some time previously. 

6. But to determine the quantity of mineral and nitrogenous 
matters removed from the soil under ordinary conditions, the anah^sis 
should be made on a sample collected during the entire working 
season. 

The results obtained under o and 6 may be decidedly different ; 
the former showing the maximum j)roportions of mineral and nitro- 
genous matters required by the growing crop ; the latter indicating 
the material urtuuHy removed from the soil w^hen the canes are sent 
to the factory. 


CONSULAR EEPOETS. 


COLOIBIA. 

The cultivation of sugar cane was more than doubled in 1902, when 
the demand was great and the prices very high for molasses and musco- 
vado sugar for local consumption, and the acreage occupied is a large 
proportion of the cultivated laud. During the past year, however, 
prices have dropped more than 50 per cent., and the cost of labour 
remaining the same, many sugar cane planters have been obliged 
either to abandon their plantations or turn their cultivations into 
bananas or pastures. 

UiN'iTED States. 

Neiv York. — Thet^e was a large increase in the importation of cane 
sugar, chiefly from Cuba and the East Indies. Imports from 
■Crermany increased, w'hile those from the British West Indies 
diminished. 
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Tliere was a demand for sugar for sMpment to tiie United Kingdom 
at tlie enil of tlie year, wliieli lias coiitinued during the early months 
of 1905 ; this is met for the most part by Mexican sugar shipped from 
bond. 

There is now one factory in the State of Kew York producing sugar 
from beets, and this sugar, with the assistance of a hoiinty of J c., or 
about - 111 . }>er lb., is able to compete with imported sugar in the home 
market, so long as the latter is subject to the duty levied on importa- 
tion. As, iKiWever, a dra-wbaek of 99 per cent, is graiite^d even when 
foreign sugar is refined in this country and then re-exported, the beet 
sugar inamifactured in the State of New York is unable to compete in 
the export trade, and there are consequenth’ no exports of this class 
Di sugar. 

The maiiiifactiire of beet sugar in the State of New York commenced 
in 1S97, in which year a law w'as passed for the promotion of the 
riiltiire ol: sugar beet, granting a bounty of not more than 1 c. per lb. 
for sugar made in accordance with the requirements, and appropriating 
about for the purpose. Factories were to obtain a distributive 

share of this aippropriation provided that all the beets they used were 
grown in the Htate of New York, that they did not grow’- their own 
beets but paid not less than 5 dol. (about £1} per ton for them, and 
that the sugar they produced contained not less than 99 per cent, of 
crystallised sugar. The policy declared at the time wais to make 
direct appropriations from the State for a successive period of not less 
than five years in aid of the peiunanent estahlislimeiit of the beet 
sugar industry in the State. The bounty w’as first fixed at a maximum 
of 1 c (dd.) per Ib., and the appropriations increased from £5,000 in 
1897 to £20,000 in 1901, but in the following year the appropriation 
was reduced to £10,000, and the bounty wms also cut down to-|e. 
(|d*) per lb., at wdiich figure it remains. 

In 1897 a factory was set up at Kome in the State of New York, 
the machinery being imported from i’anada ; in 1898 a second factory 
was established at Binghamton, and in 1899 a third factory at Lyons ; 
these .seemed to do well at first and the central part of the State 
appeared to be well adajited to the culture of the sugar beet, but the 
industry made little progress. In 1900 the factory first established 
went into liquidation, the causes given being insufficiency of capital 
and difiicultj in obtaining beets, and in 1904 the Binghamton factory 
removed to the vState of Idaho, so that at the present time there is 
only one factory in operation in the State, namely, the Lyons Beet 
Sugar E-efining Company, formerly the Empire State Sugar Company. 
The approximate amount of beet sugar manufactured of late years 
has been in 1899, 3,600 tons ; in 1900, 6,000 tons ; 1901, 4,050 tons ; 
1902, 2, SOI) tons ; 1903, 4,400 tons; the estimate for 1904 is about 
3,200 tons, the ton in each case bemg reckoned at 2,240 Ihs. 
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Java. 

The British Consul reports: — Generally speaking, the year 1904 
may be regarded as having been a fairly prosperous one for the 
trade of the island of Java, a large increase in the sugar production 
more than compensating for shortages in the coffee and tobacco 
crops. 

The steady increase of sugar during the past years has been well 
maintained, the total production amounting to 1,064,935 tons. 
Although this is attributable to a certain extent to the favourable 
weather, the most important factors have undoubtedly been the 
scientific application of artificial manures to the older grounds and 
the careful selection of the species of cane best adapted to the peculi- 
arities of the vaiioiis soils, resulting from a long series of experiments 
at the experimental stations at Pasoeroean and Pekalongau. These 
institutions have proved their value to the industry and are well 
supported by the planters. 

Several of the new species of cane raised from seed in the nurseries 
of the East Java Experimental Station at Pasoeroean have been 
amongst the most productive. It is worthy of notice that a few of 
these species which have been reared from canes which have been in 
cultivation for more than 1 5 years, and have latterly been relegated 
to a minor portion of the fields, have proved to be the most fertile. 
This strengthens the faith placed in the seed cane generally, notwith- 
standing the disappointment some of the varieties have caused. 

The process of cane selection still engrosses the attention of planters, 
and in many quarters it is believed that in this direction a means will 
be discovered further to enhance the production. 

The following table gives the production in each of the past six 


years : — 

Year. 

Quantity. 

Tons.*' 

Year. 

Quantity. 

Tons. 

1899 . . . . 

. . 730,842 

1902 . . 

. . . 848,021 

1900 .... 

... 710,150 

1903 .... 

. . . 883,020 

1901 . . . . 

. . 766,342 

1904 . . . 

. . . 1,064,935 


During the year prices steadily advanced from the equivalent of Ts. 
to 9s. 4Jd. per cwt. 

A feature of the latter half of the year has been the inquiry for the 
1905-06 sugar crop, the bulk of which has already passed out of 
planters' hands at satisfactory prices, ranging from the equivalent of 
8s. Sd. to 11s. per cwt. 

With regard to cane diseases, Mr. Acting Vice-Consul Eose reports 
as follows : — 

* ‘ The well-known cane diseases still continue, but seem to be held 
in check by the measures now being rigorously and uninterruptedly 
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taken to extirpate tkem. Tlie ‘ yeilow stripe ’ disease, however, is 
one for whicli planters have as yet discovered no remedy. It appears 
to be propagated or retarded according to the weather conditions. At 
one period of the year it threatened to work havoc among the young 
caries, hut fortunately an opportune change in the weather effected a 
complete recovery.” 

The profits of the past year’s working are now in many cases being 
expended on new machinery, and in bringing the mills up to date, by 
which means planters hope to reduce the cost of production. 

Beference to the accompanying table will show that up to the end 
of the year an all-rouiid increase of the export to most countries has 
taken place. This is specially noticeable as regards shipments to the 
United Uingdom, India, and the United States. On account of the 
large sugar crops in Queensland and New South "Wales proving 
sufficient for local requirements, Australia has only taken 14,000 tons 
of Java sugar as against 72,000 tons in 1903. 

Although the exports to Singapore amount to 28,000 tons, there is 
reason to believe that a large portion of this is ultimately transhipped 
to Indian ports. 

The sugar chiefly exported to India is what is known as superior 
sugar. It has there to a certain extent supplanted the Austro- 
BLungarian and Grerman beet sugars. 

Prospects for the 1905 crop are good, the young cane, according 
to reports, looking very well, but naturally much depends on the 
weather. 

Exports of sugar crop for year ending December 31st, 1904, com- 
pared with the years 1902 and 1903 were as follows: — 



1902. 

Quanfcifcy. 

1903. 

1904. 

Country, 

Tons. 

Tons. 

Tous. 

United States 

. 405,368 . 

. 249,319 . 

. 422,943 

China 

.... 134,033 . 

. 171,622 . 

. 108,593 

Japan 

.. 47,438 . 

. 108,685 . 

90,663 

India 

.... 21,324 . 

. 59,613 . 

. 81,143 

United Kingdom 

35 . 

. 26,126 . 

55,511 

British Columbia . . 

10,648 

. 10,868 . 

. 16,732 

Aiisti’alia 

71,717 . 

. 72,096 . 

. 14,000 

Continent of Europe 

1,596 . 

. 1,302 . 

4,565 

Other countries . . 

.. 19,218 , 

. 34,950 , 

. 40,098 

Total 

. . . 711,397 . 

. 734,581 . 

, 834,248 
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QTorrcs^JonbEnce. 


FITE-EOLLEE MILLS. 

To THE Editok oe ‘^The Ihteexatioin'Al Sugar JouR^fAL.” 

Bear Sir, — I notice some correspondence in j’our Journal regarding 
five-roller sugar mills, and as a practical sugar engineer beg to give 
mj experience of tbis iiiilL 

Bo the firms who construct this mill realise the great drawbacks to 
the same ? As in the five-roller mills that have come under my 
notice none of the five rollers are interchangeable with one another, 
so that in place of one spare roller with loose flanges, as required with 
the three-roller mill, to be safe with a five-roller mill you require 
five spare rollers, as all the shafts are difierent, and it is impossible to 
say which roller is likely to give way at any time. No doubt this is 
a point which must have escaped the notice of the purchasers of such 
mills. The power to drive a five-roller mill is naturally more than to 
drive a three-roller mill, w'hich necessitates a larger engine, also 
much stronger gearing. The price of this mill is considerably higher 
than a three-roller mill, engine and gearing, and the planter would 
be much better to add so much more to his price, and by this means 
secure two three-roller mills and gearing, which can be driven by one 
engine; and in this case, as all the rollers and journals should be the 
same size, one spare roller wdth loose flanges would suit for any of the 
six rollers which might give way. 

I would be pleased to know if John McNeil & Co., or the Harvey 
Engineering Co., Limited, have overcome the grave defect of the 
five-roller mill, namely, none of the rollers being interchangeable 
with each other. 

Practical Sugar Ekgiheer. 

8th June, 1905. 


To THE Epitor of ‘‘The Ihterhatiohal Sugar Journal.” 

Sii’, — If the letter in the June number of The International Sugar 
Journal from the Harvey Engineering Company, Ld., had stopped 
at their claim to have made the first five-roller mill to the design of 
Thomson & Black, Campos, Brazil, I should have taken no objection 
to it, but the gracious imputation that follows, implying that my 
firm is but of yesterday, requires some notice from me, which I trust 
you wfll be good enough to find space for. 

The statement that I object to is: “The first five-roller mill was 
constructed by us in the year 1881, hefore Messrs. MeNeirs firm was in 
existencel^ and I object to it for the plain reason that it is not traej 
the facts are just the other way about. 
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The present Directors of the Harvey Engineering Company, Ld., 
may be excused for ignorance of the events of 1881, but their 
Secretary, my clever colleague of those days, might have been better 
advised than attempt a perversion of dates within my own experience. 
I am well entitled to know that mj’^ firm, then Aitken, Mchfeil & Co., 
began business on October 1st, 1881, and he ought to know that that 
was before their first five-roller mill was in existence. 

Had the present partners known the early history of this mill they 
would not likely be eager to claim the honour of its introduction, 
and evidently it will be news to them to learn that their predecessors 
did not only not appreciate it, but they did all in their power to 
discourage the patentees as to its possibilities ; in fact they only 
shewed some consideration for it after they learned that my firm had 
secured orders for such mills. 

Then in regard to the Jamaica Exhibition they are again at fault, 
for Aitken, klciSTeil & Co. had there a model mill of this ty|)e, and 
although the McOnie mill was awarded a medal, whilst our little 
model was not so lucky, the honours in the long run were clearly in 
our favour, as may be judged by the business results. 

The last mail from Jamaica brought word that an increased output 
of 100 tons sugar on one estate was being put to the credit of 
MchTeil’s five-roller mill, and from Barbados a gain of 50 tons is 
credited to a smaller mill of that design. 

‘‘Practical Sugar Engineer,” who writes you this month, speaks 
of Ms experience of the five-roller mill, but confines his remarks to 
the question of spare roIler.s, the price of such mills, and the power 
required to drive them. 

Let me assure him that it is quite easy to build this type of mill 
with its three grinding rollers interchangeable, and the two splitting 
rollers interchangeable also, although after more than twenty years’ 
working the failure of a splitting roller is an almost unknown 
incident. 

As regards the greater price and power required for a five-roller 
mill, I should not tMnk these mattered much if a good return was 
•obtained from them in the form of Mgher extraction, for after all 
that is what the mill is there for. 

“Practical Sugar Engineer” admits that a six -roller mill will cost 
more than a five-roller one, but stops short of claiming that the extra 
outlay will ensm*e a correspondingly increased Juice extraction. 

Yours faithfully, 


24th June, 1905. 


J. MoYEiii. 
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MOFTHLY LIST OE PATEFTS. 

Comniunicatcd by Mr. W. P. Thompson, C.E., E.C-S., 

Chartered Patent Agent, 6, Lord Street, Liyerpool ; and 
322, High Holborn, London. 


EF GLISE.— APPLICATIONS. 

9869. G. Stoff, Berlin, W., Germany. Improvements in machines- 
for draiving sugar for hon-hons and the like. Complete specification » 
10th May, 1905, 

9923. E. Haeyey, Glasgow (communicated by J. P. Eodriguez, 
Cuba). IrapTovements in and relating to mills for crushing sugar cane 
or like material. 11th May, 1905. 

10273. H, Eoy, London. Improvements in or relating to the 
treatment of masse-ciiite and in apparatus therefor. (Date applied for 
under Patents Act, 1901 ; 16th May, 1904, being date of application 
in France.) Complete specification. 16th May, 1905. 

11497, 0. Lugo, London. Improveraent m processes for the 

preservation of unfermented natural saccharine fruit-juices. 1st Juney 
1905. 

ABEIDGMENTS. 

15934. Dr. 0. Stiepel, Berlin, Germany. Improved mamifacture 
of hetaine and its salts from the molasses and waste products of beetroot 
sugar manufacture. 18th July, 1904, This invention relates to the 
manufacture of betaine and its salts from the molasses and waste 
products of beetroot sugar manufacture by extracting the crude 
material with alcohol, and separating the betaine from the alcoholic 
solution either by evaporating the alcohol or by converting the 
betaine into a suitable salt. 


Fote. — Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Sti’eet, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering jdease give- 
number and date. 

Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among- 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


26 
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I.\IPOETS AHD BXPOBTS OF SUGAE (UNITED KINGDOM) 

To END OF May, 1904 and 1905. 

IMPORTS. 


liAW SUGAKS. 1 

Germiiri y ! 

Hollaiid, . ...... ; 

Belgimn i 

France .... i 

Anstria-Hiiiigary ........ 1 

Java ........ 1 

Philippine Islands ...... . . | 

Cuba ^ 

Peru . . .......... 

Brazil 

Argentine RepuHic .... .... 

Mauritius 

British East Indies ...... . . 

Br. W. Indies, Guiana, &c. 
Other (Jonntries ...... .... 

QUANTITIKb. 

Values. | 

1904. ! 

Owts, J 
3,013,065 
75,204 
155,266 
95,880 
659,135 
706,743 

.... 

40^*263 

81,115 

158,680 

98,108 

570,397 

322,217 

Cwts. 

1,185,583 

74,451 

270,852 

77,747 

223,94*2 

1,254,567 

665V869 

27,828 

134,997 

278,049 

647,037 

570,365 

191)4. 

£ 

1,313,289 

30,798 

65,672 

42,957 

298,846 

298,891 

.... 

180,322 

30,996 

59,258 

38,954 

1 370,997 

[ 146,041 

1905. ■ 

£ 

806,089 

64,731 

203,756 

57,718 

165,062 

931,101 

488,810 

18,087 

*76,142 

146,654 

522,265 

412,510 

Total Raw Sugars 

6,339,073 

5,411,287 

i 2,877,521 

3,912,925 

Refined Sugahs. 

Germany . . 

Holiattd 

Belginm . , ........ 

i Prance 

: Other Countries 

4,633,766 
1,331,958 
189, 7o7 
953,384 
162,142 

1 3,841,230 

1 544,799 

i 112,429 
! 500,011 

: 230,996 

i 2,583,508 
j 778,013 
i 106,734 
512,005 
85,683 

3,283,435 

483,985 

98,578 

433,598 

189,372 

! Total Refined Sugars . . , 

; Molasses i 

' 7,270,957 
770,240 

! 5,229,465 

I 930,379 

i 4,065,943 
j 136,491 

4,488,968 

197,107 

Total Imports jl4,SS0,270 ^ 

|ll,57I,131 

i 7,079.955 

8,599,000 


EXPORTS. 



1 British Refined Sugabs. 

Cwts. 

Cwts. 

£ 

£ 

! Sweden and Norway 

10,939 

8,431 

5,531 

7,092 

i Denmark ...... 

46,158 

27,636 

23,632 

21,898 

Holland 

24,861 

30,619 

12,937 

25,666 

1 Belgittm 

4,425 

2,459 

2,413 

1,863 

! Portugal, Azores, &c. 

5,180 

6,568 

2,734 

5,233 

1 Ital}’ .... 

1,727 

726 

810 

546 

1 Other Gonntriea 

134,574 

92,583 

83,147 

88,684 

'Foreign & Colonial Sugars. 

227,864 

169,022 

131,204 

150,982 

Reined and Candy 

11,354 

7,162 

7,770 

7,035 

i Unrefined ................ 

47,594 

20,784 

25,976 

16,584 

1 Molasses 

! 

144 

419 

60 : 

204 

! 

! Total Exports ........ 

286,956 

197,387 

165,010 

174,805' 
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UNITED STATES. 
(Willett % Gray, %c,J 
(Tons of 2,240 lbs.) 

Total lleceipts, Jan. 1st to June 22nd 
Eeceipts of Befined ,, ,, „ 

Deliveries ,, ,, ,, 

Consumption . . 

importers^ Stocks June 21st . . 

Total Stocks, June 28tli 

Stocks in Cuba, „ 


Total Consumption for twelve months 


CUBA. 


(Tons of 2,2401bs.) 


Local Consumption (five months) 


Stock on 1st January (old crop) 

Receipts at Ports iip to May 31st 

Havana, Slst May, 1905. 


1905. 

1904. 

Tons. 

Tons. 

923,985 . . 

999,044 

698 .. 

225 

854,972 ,, 

984,708 

763,555 . . 

836,792 

69,013 .. 

26,497 

228,000 .. 

205,996 

334,000 .. 

150,385 

1904. 

1903. 

!, 727, 162 .. 

2 , 549,643 

Sugar, 1904 

AND 1905. 

1904. 

1905. 

Tons. 

Tons. 

i 1 5,327 « 1 

633,641 

236,942 

381,509 

1,012,269 . 

1,015,150 

18,240 . 

19,130 

1,030,509 . 

1,034,280 

94,835 . 

— 

. 935,674 , 

. 1,034,280 

J. Gum A. — F. 

Mejbe. 


UNITED KINGDOM. 

Statement of iMpoitTS, Exforts, ani> Oonscmftiok for Fite Months 

ENDING May 3 1st. 


Sugar. 1903: 

I'ons. 

llefined 366,874 .. 

Haw 241,518 .. 

Molasses 31.516 .. 


Imports. 

1904.. 

1905. 

1 Exports (Foreign), 
i 1903. 1904. 1905. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

363,548 .. 

261,473 

054 . 

. 5^8 . 

. 358 

316,954 ,. 

270.564 

1,194 . 

. 2.380 . 

. 1,039 

38,512 .. 

46.519 

56 . 

7 . 

21 


Total 


639,01)6 .. 716,014 578,556 


1,9J4 .. 2,955 .. 1,418 


Hetisied 

Replied (in Bond) in the United Kingdom, .......... 

Haw 

Molasses 

Molasses, manufactured (in Bond) in U.K. .......... 

Total.. 

Zess Exports of Bntish Befined. 

'Total Home Consumption of Sugar 


Home Consumption. 

1903. 1904. 1905. 

Tons. Tons, Tons. 

343,401 377,955 259,130 

— .. 209,354 .. 200,878 

224,037 51.355 .. 41,438 

29,600 .. 33,873 .. 45,854 

— .. 26,866 .. 22,103 


597,038 699.403 .. 675,403 

14,304 .. 11,393 .. 8,451 


582,734 .. 688,010 .. 666,952 
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Stocks of Sugar m Eueope at uxetek dates. Juke 1st to 28th:,. 

COMPAIIED TVITH PREVIOUS TeARS. 

Ik thousands of tons, to the nearest THOUSAH'D. 


Great 
Britain. | 

Geriiifiiiy 
including' 
Hamburg, ' 

1 France, j 

! 

1 Austria. 

Holland andj 
! Belgium. 

1 1 

Total 

1 190&. 

163 

649 

: 478 

315 

80 

1685 


1904. 190a. 1902. 1901. 

Totals .. .. 2259 .. 2239 .. 2380 .. 1510 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending Mat 31st, in thousands of tons. 

(lAchi^s. Ciretilar.J 


i ’ 

iSSin France. 

1 

! 1 

! Austria. : 

i ' 

1 

HoHnnd, 

Belgium, 

&c. 

Total 

1901-5. 

Total 

1903-4. 

i Total ' 
i 1902-3* 

1617 i 1020 i 641 

j ! 

i 467 

00 

3982 j 

' 4022 

j 3419 

f 


Estimated Crop of Beetroot Sugar on the Continent of Europe 
for the current Campaign, compared with the actual crop 

op the three preahous Campaigns. 

(From Lichts Monthhj Cirettlar.J 
1904-1905. 1903-1904. 1902-1903. 1901-1902, 


Tons. Tons. Tons. Tons, 

Germany 1,575,000 ..1,927,681 ..1.762,461 ..2,304,923 

Austria 893;000 ..1,167,959 ..1,057,692 ..1,301,549 

rranee 625.000.. 804,308.. 833,210 .. 1, 123,533 

Kussia 940,000 ..1,206,907 ..1,256,311 ..1,098,983 

Belgium 173,000 .. 203,446 .. 224,090.. 334,960 

HoUand 135,000.. 123,551.. 102,411.. 203,172 


Other Countries . 340,000.. 441,116 .. 325,082.. 393,236 


4,681,000 5,874,968 5,561,257 


6,760,356 
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NOTES AND COMMENTS. 


New Central Sugar Factory in St. Croix. 

In The St. Croix Avis, of Ohristiansted, St. Croix, Danish West 
Indies, of 24th May, 1905, there is an article describing a visit paid 
by one of its editors to the new Central Sugar Eactory in Lower 
Bethlehem on the road from Christiansted to Eredericksted. This 
factory is owned by Messrs. Lacbmann, who gained a part of their 
great fortune by the exploitation of the sugar industry of Sweden. 
'The installation of the whole machineiy and the iron\yorfc of the 
buildings was undertaken by the Breitfeld Danek Engineering Co., 
of lAagiie, Bohemia, and the editor of the ar^cle, who was inspmed 
by Mr. Lachmanii himself, is full of praise of the Bohemian firm who 
produced the machinery, as also of the two Bohemian engineers who 
undertook the erection and the starting of the whole. This having 
been only recently eifected, it is still impossible to speak about the 
results of the first campaign at the first Central Sugar Eactory in St. 
Croix. The wuiter of the notice points out that the installation 
includes' four boilers of a special system fitted with two furnaces each 
for burning bagasse (no other combustible being necessary), the whole 
being erected in an iron building with brick walls ; no wood is used 
in the constr'uction. At present two cane mills effect the extraction 
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of tlie Juice ; but a new maceration process will shortly be put on- 
trial. Two special engines operate tw^o sets of pumps which are- 
sufficient for the whole service. 

After being defecated and filtered in the filter-presses, the juice is 
conveyed to a battery of sand-filters rvorking without pressure, then 
it passes to the evaporating vStation consisting of a quiiituple-efiet. 
From here the juice is conveyed again to the saiid-tilters, then to the 
Taeiiiim pans. The iiiasse-cuite is cooled in large refrigerators with 
stirrers and finally centrifugalled. 

We hope to publish later a technical description of this modern 
factor^" and to be able to furnish our readers with the results obtained 
ill respect to economical working. 


The Antigua Centrale. 

The Antigua Central Sugar Factory has just finished its first 
campaign . We learn that the ivorking of the factory has been 
thoronglily satisfactray, and everything has gone smoothly, apart 
from some temporary hitches in minor details wdiich were put right 
without miicli delay. Unfortunately the prolonged drought, resulting 
in a disastrously small crop, has prevented the years working showing 
the commercial results that w'uuld otherwise have lieeii expected. We, 
however, hope next year s crop will be more abiindaiit and will enable 
the factory to show what it is really capable of doing. 


The papers by Mr, H. C. Piinsen Geeiiigs which appeared in our 
pages last, autumn on the (-Vhva/c(d Coairoi in Use isi the Jtti'ct Sugar 
Faciorits have now been re-prinxed in book form, with the addition of 
numerous tables and Factory Book models. The whole will form a 
valuable reference hook fur Factory Chemists and Managers. 
Particulars as to the publication will be found in our advertisement 
columns. 


The Natal O-overument is prepared to receive proposals from 
persons or companies desirous of erecting and working a central 
sugar factory in the coastlaud of Zululand. The details of thi.‘ 
s:elieme are left to proposers. No guarantee of interest of capital will 
be entertained. Lessees of the lauds shortly to be allotted will be 
recjiiireth upon their leases, to plant cane for the mill, and the 
proposals now invited should provide for accepting delivery at or near 
to the lots. 
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THE BEUSSELS SUGAE COMMISSION. 


( Ovniiniied from page 319. J 

SiK IIe2^PwY Bergjs-e’s Eepoet (Continued). 

The next business before tlie Comniission was a re-examination of 
the decisions of the Comniission in regard to the Argentine E-epublic, 
Brazil, and the Dominican Eepublic. 

The Argenfitie Tepnbh’c . — It will be recollected that at the twenty- 
first sitting of the Commission it was decided that, until the 
Permanent Bureau had procured more complete information, the rate 
of countervailing duty fixed by the United States at 50 fr. per 100 
kilog. for Argentine sugar, should be adopted by the Contracting 
States, 

At the twenty-seventh sitting, held on the loth March, 1904., a 
calculation was made as to the proper rate of countervail iiig duty as 
follows : — ■ 

Per 100 kilog. 


Fr. c. 

Eofined sugar 19 90 

Unrefined 15 5 

Candied 10 50 


It was, however, then thought necessary to obtain still further 
inforiiiatioii before actually" adopting this rate, and, as a provisional 
measure, the rate fixed by the United Status was in the meaiiwdiile 
maintained by the Commission. 

The Comniission at its recent session had before it an Argentine 
Law of the 30th Janiiai'y, 1904-, which provides that from the 
1st Jaaiuary, 1905, 25 per cent- of the national production of sugar 
will pay a tax of 15 centavos per kilogramme; a diuAvback ecfual to 
the tax being accorded to sugar exported uj) to 25 p(ir cent, of the 
2 }rodu.ctioii. 

A.rticle V. of the same Law, however, jirovides that each time the 
wludesalo price of vsugar of national jiroductioigi slmll reach 3 ]iesos 
per 10 kilog., ]>lac(‘d on w'aggon at the factoiy and coinpiising the 
tax paid, or wlnai the situation of Idie internal market shall reijuiro it 
for I'cgularisation, the .Ex<ioutivo Power ma-y— 

{((,) Incrua.so to more than 75 per cent, the rpiantity of sugar not 
sulijoct to th«) tax. 

(5.) IncHkcse to more than 25 2 )or cunt, the cxiiantity subjected to 
the tax of 15 centavos. 

((,:.) Lowei" or su 2 >|»i'ess the (|iumtity fixed in Article II. 

(ri.) Diminish for a sulficieiit time the customs duties. 

Bearing in mind the high surtax in the Argentine Eepublic, it is 
evident that this law has the effect of a bounty, since it artificially 
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stimulates liome production and prices, with the view to exportation 
on terms more favourable than could be secured without such 
legislative interference with the natural conditions of the market. 

When, therefore, the question came to be discussed by the Com- 
mission, the various delegations came unanimously to the conclusion 
that the Argentine system resulted in a bounty. 

In these chcunistances the Permanent Bureau suggested that the 
rates of countervailing duties mentioned above as having been cal- 
culated at the twenty-seventh sitting, held on the 15th March, 1904, 
should be adopted, and the Commission accepted this suggestion. 

I stated, however, that as Great Britain proceeded by the method 
of prohibition, the rate of countervailing duty was not of immediate 
interest to us, but I must nevertheless reserve my opinion as to 
whether the exact rate thus adopted was correct or not. 

It may not be out of place here to mention that, according to 
information received by the Permanent Bureau, Argentine sugars 
are now subjected in the IJnited States to a countervailing duty of 
56 fr. 25 c. per 100 kilog., the duty of 50 fr. per 100 kilog. previously 
fixed having lately been increased. It may be noted that in the 
United States the existence of a high surtax alone is not considered 
sufficient to justify the imposition of countervailing duties, which are 
only applied to sugars from countries which give bounties. 

Brazil. — In Octobei% 1904, the Brazilian Government had asked 
for a delay of twelve months, in order to examine the situation of the 
sugar industry, within which time they desired that the decision of 
the Commission should not be applied to Brazilian sugar. The 
German Government signified its readiness to accede to this proposal, 
and when the Commission came to consider the suggestion, I 
supported it, adding that the information received by His Majesty’s 
Government tended to show that no bounty existed in Brazil. Por 
example, the exportations showed a steady diminution from 187,000 
tons in 1901 to only 8,000 tons in 1904. If the delay were granted, 
it would be necessary to suspend the decision of the Oommissioii 
arrived at last session, which was not based on aiiy arguments 
showing the existence of a bounty. 

It was argued in reply that certain prizes or premiums granted in 
the State of Aiagoas were of the nature of bounties; but it waxs 
pointed out that there was no evidence that the law granting these 
had been put in operation. The Commission eventually decided 
unanimously to suspend its previous decisiou until clear information 
could be obtained as to whether the surtax existing in Brazil was 
used in such a manner as to give rise to a bounty. 

The Bvmkikmi RepiiUic was next considered. The Pemianeiit 
Bureau reported that by Decree of the 5th December, 1904, the duty 
on raw and refined sugar had been reduced to 2 fr. 75 c. and 5 fr, 50 c. 
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per 100 kilog. respectively. There was, therefore, no occasion any 
longer to apply countervailing duties. It was true that Article II. of 
the Decree provided for a possible increase in the duties of about 
1 fr. 10 c. per 100 Idlog. ; bnt even in that case the surtax would 
not appreciably exceed the Conventional limit, and it could therefore 
be ignored. These conclusions were accepted by the Coinrnission. 


The Coniiiiisaion then proceeded to examine the laws of Cuba, the 
United States, and Porto Rico. 

Child , — The Permanent Rurean gave certain information as to the 
production, eonsiiniption, and exportation of sugar, and recalled the 
fact that at the twenty-sixth sitting, on the 14th March, 1904, the 
Riireau had pro 2 >osed to fix rates of countervailing duty for Cuban 
sugar at o fr. 8(3 c. for raw, and 11 fr. 35 c. for refined, per 100 kilog. 

The British delegation replied by the following argument : — 

Sir Ilcnri/ Bn-ijiie x'ocalls the fact that he ha.s more than once shown 
that, ill view of ihe small consumption of sugar in Ouha and the largeness of 
tlio export, it is impossihlo that a bounty can arise from the surtax ; it is 
evident that with a consumption amounting to only four per cent, of the 
export, the internal sale of! sugar cannot realise a profit suffici(.-nt to result in 
a bounty on the sugar cxjiorted. 

“According to reports from the British Minister at Havana, the internal 
price of sugar on the Cuban markets does not apjireeialdy differ from the 
price of sugar for export. His Majesty’s JMinister also state.s that there does 
not exist in the island any association for muintaining jn'icos in the home 
market. 

“In these circumstances it seems evident that the existing surtax, 
althougli in excess of that fixed by Article III. of the Convention, cannot 
give rise to a bounty. 

“ Tlie Cuban Government gives no bounty on export, nor any drawback 
on the exportation of sugar or of sugared products. 

“It apiioars that a piroposal will shortly ho laid before the (Juban Ooiigress, 
for reducing to within the limits fi.xed by Article III. of the Convention, 
tlie duty on imported sugar (there are no excise dutii^a). The present duty 
on sugar imported from all countries other than the ITiutcd jStjites is 
cents per pound on raw sugar, and 2^ cents per pound on refined ; tlie 
United tStaiiOS enjoy a reduced tariff. 

“ The British Delegate <'*.ommunicattss to the Commission the following 
figures rospeciing the production and eon.sumption of sugar in Cuba during 
recent years, taken from n.Inrns published hy the Havana broker.^ :• — 


CaiU|mlgis commencing 

Protludt um. 

Cmisurnpfcion. 

■ lat l)ecwmbi‘r* 

Tom cf 2,liiu lbs. 

Tens of lbs* 

1899-1900 .. .. 

.. .. 300,075 

37,500 

1900-1901 

635,850 

38,000 

1901-1902 .. .. 

.. .. 851,181 

40,25() ‘ 

1902-1903 .. .. . 

998,878 

39,570 

1903-1904 .. .. 

.. .. 1,040,228 

.... 44,320 
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‘‘ The following- figures respecting imiiortatioii and exportation are taken 


from Cuban official returns : — 

Raw 

Eefmed 

Candied Sugar 
and 


Sugar. 

Sugar. 

Tons. 

Confectioneries. 


Tons. 

Tons. 

f Importation 

<(:■ 

.... IU7,‘2U 

. . 157 

30 

404 

1 Exportation , , 


- „ „ 1 Importation 

* 

240 

.. 447 

i Exportation .. 

.... 280,917 

15 

•;ic* 

t Importation . . 

-.K' 

375 

.. 451 

1 Exportation . . 

589.159 

36 


f Importation 


199 

364 

' “ i Exportation . . 

795,278 

62 


jgjjg 1 Importation .. 


101 

. . 316 

( Exportation . . 

.... 945,033 

27 


“ The Britisli Delegate is of 

opinion that, in 

view of the forcg’oing facts, 

there is no need to fix a cuimtervailing duty for sugars from Cuba., sinci; it is 


evident that no bounty can arise in such circumstances.” 


The question Avas raised -whether the preference given in the 
United States constitutes a bounty on Caban sugars. 

To this the British delegation replied as follows 
Sir II. says that it is true that sugar imported from (hib;i into 

the United tStates of America obtains a preference of 20 per cent, as r(\ga,rds 
import duties over sugar from other sources. I'he sipinion has been 
expressed that the privilege thus accorded to Cuhan sugar is of Iho nature 
of a bounty. This view seems based on the assumption tliat this prefen.aitial 
treatment secures to Cuban sugar a market wdiich enables (iuba to thr<nv her 
surplus production on the other markets .at iiiibrior j)rices. 

“ It seems iaipossible to maintain that pi'eferential treatment granted by a 
third country must be considered as a bounty. The Convention has in view 
sugar which receives boiiiities derived from the action of tlie Government of 
the country of origin, and not sugar which enjoy.s advantages due to the 
legislation of other countries. 

•‘It might, perhaps, be said that the Philippines, ami in a certain moasure 
Cuba, enjoy advautages through the action of a State which in some 
measure plays the part of the mother-country. iNeverilitdi'ss, the (km- 
inission cannot consider that advantages ,of this kind arc capii valent to 
bounties, seeing that France is at liberty to grunt a prcfereiicu to sugar f rotu ■ 
her Colonies, who pay only the excise duty of 25 fr., witlioui- tlie sari a, x 
(5*50 or 6 fr.) paid by sugar from foreign countries. The Commission has 
likewise decided to this effect in the case of the Portug-nosc possessions. 

“Putting aside these general considerations, It is evidoui tliat the 
preference granted by the United States is not sufficient to tilhnv the 
piroducers of sugar in Cuha and the Philippines to take aibaintage of tho 
market which the United States offer them in order to export sugar ttt other 
markets at a lower price. 

* The exportations of candied sugar and of confectionery are quoted only in values. 
They were 1,819/. in 18911; 3,768/. in 1900 ; 3,00l/. in 1901; 3,324/. in 1902 ; and 
4,097/. in 19D3. 
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It is permissible under the Convention to secure the homo market to the 
producer by means of a surtax of 6fr. per 100 kilog. on refined sugar, and 
5-50 fr. on raw sugar. In the case under consideration it lias been shown 
tha,t the preference to Cuba amounts only to a fifth of the duties applied by 
the United States to foreign sugars. ’ISTow the duty on refined sugar in the 
United States is l-9o cents per pound, and the 'fifth part of this duty is 
equivalent to only about 4-50 fr. per 100 kilog. The' duty on raw sugar is 
much lower. 'I'hero canuot, therefore, in accordance’, w.hh the spirit of 
Article III. of the Convention, be any (piestion of an indirect bounty on 
Cuban sugars.” 

I added that tlie argument that the receipts of preference in another 
market constitutes a bounty, would load to the conclusion that any 
Treaty of Commerce which might he concluded between two 
countries, granting favourable terms as to custonivS diitie.s on sugar, 
might be adjudged to create houutios — a proposition which was 
per f ec tly in ad niissi ble . 

The Ck)miiiissioii cvontnally decided tha,t the consideration of the 
question of Cuba should ho adjoiiriUMl, there being no present need 
to fix any countervailing duties for Cuban sugars. 

Viiitvil Hinted . — The rermanent Eiiroaii bad obtained a certain 
amount of information as to importation, prodnetion, cou sumption, 
and prices of sugar in the United States. 

The British delegation had also circulated to tlio mouibei's of the 
Oommission a statement concerning the sugar iiidristry in the United 
States, in which it was pointed out that the figures published, by the 
Permanent Bureau proved that the enormous <;onsinii|iti()ii of sugar 
ill the United States is oidy sni)})lied to a. small extent b}" imtivo- 
growii sugar, wMcli is, and is likely to he in the fiitiire, wholly 
inadequate to supply the increasing demands of the population. 

The prices of sugar in the Airierica.ii market wore therefore 
dotermined by those of imported sugar, and in these circiirnstaaiccs 
the high duty could not give rise to a bounty on exportation. 

Uo sugar of native growth is exported from the Unit<’Hl States, 
sneli exports as there .are consisting of imported sugfir refined in the 
United States and exported with benefit of drawback. Under the 
drawback system the exporter of sugar reli.nod from importrul raw 
sugar secures the return of 99 per e.ent, of the import duty paid on. 
the raw sugar. It is evid(u.it, therefore, that srich exportation ctjuld 
not be in any waiy stimulated by the magnitude of the import duty, 
the system, if rigorously administer(ul, being from this point of view 
similar to refining in bond. The fact that the drawlaick systenn only 
jipplies to sugar re,finod from imported raw suga,r is sufiiciont to 
prevent any sugar of native production being exported. 

Particulars were also given of the bounty graiited on beet sugar 
production iu New York State, the only State which now gives such 
a bounty. At the present time only one factory enjoys the bounty 
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of lialf a ceiiL per | 70 inid, the xiroduction benefiting therefrom in 1004 
being cstiiiiated at 3,214 tons. None of this sugar is exported, aiul 
the aiiioimt is inriiiitesimai compared with the total consumption, in 
the United States. 

To tliis I added that certificates of origin were required for jill 
sugars entering the ITuited Kingdom, iu such a form a,s to render it 
impossible that any boiiiitied sugar could he received from the 
United States. 

After some discussion it was recognised that, considering the 
United States import four-fifths of the sugar they consiune, tlo> 
question of fixing countervailing duties 'at the present moment Ims 
theoretical rather than practical importance, and the Coinmissioii 
therefore decided to adjourn the consideration, of the United States' 
system, on the understanding, which, indeed, lias always subsisted, 
that it was within the right of any of the Coiitracting States to 
summon a special meeting of the Commission to consider any fresh 
development which might bij considered to bo of an urgent character. 

Porto Fit CO, — The Permanent Jiureaii produced certain particulars 
as to prorliiction, consumption, exportation, and prices in this island, 
and on the motion of the President it was decided to adjourn also the 
consideration of Porto Pvico, in view of its customs connection with 
the United States. 

All examination into the laws of the following countries was next 
commenced :: — 

Mexico . — The Permanent Bureau produced some additional infor- 
mation ill regard to this country, showing that Mexico' had reduced 
its surtax to about 6 fr. per 100 kilog. There was therefore iu,> 
occasion to apply countervailing duties to Mexican sugar. Th(,‘ 
Commission consequently decided unanimously in that sense, 

'UrufjHctjj . — The Permanent Bureau reported that there! was UO' 
production of sugar in this country, and therefore no exportation. 
There was consequently no reason to impose countervailing duties. 
This coiicliision was nnanimousiy accepted by the Cominission. 

Veut:-:niht. — The Permanent Bureau reported that there "was. no 
exportation of sugar, and consequently no reason to impose counter- 
vailing duties. This conclusion was unanimously accepted b}*^ the 
Commission. 


In recapitulation it is to be observed that during this session of the 
Commission countervailing duties have not ]) 0 on fixed as applieablr* 
to any further countries. There was therefore no need to insist 
upon any special formula being used in cases where rates of counter- 
vailing duty may be fixed in regard only to the existence of a high 
surtax, without consideration whether such surtax leads to a bounty 
or not. 
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The final sitting, the thirty-ninth, was devoted tr) the consideration 
of the application of Switzerland to ho admitted to the Convention on 
special terms. The diplomatic corres23ondonco which had passed on 
this subject was read, and it was decided that the matter, being one 
not w'ithin the comiioteneo <')f the Commission, must he lei't to be 
settled through the diidomatic chiinuel. 

At this session a distinct nndorstandiiig was airivod a,t, that the 
Permanent Bureau should in future undertake to collect and present 
to the Commission full information in regard to the circnnistances of 
eacli country that may come under discussion, in order that the 
Gonimission may he placed in possession of sufficient data to enable a 
proper judgment to be formed as to whether a bounty really exists 
or not. 

I think it my duty to rojvnd that the representations which I was 
called upon to make to the Commission on behalf of His Majesty’s 
Goveriiinont wore received wdth mne.h courtesy ajid consideration; 
and that the Presifiont, M. Capelle, was alwa 3 as ready, with 
cons|)i(‘U(jus tact and ability, to prevent any possible friction, and to 
seek a. 2 >ractical solution of a.ny difficulties that arose. 

To my colleagues of the British delegation I agidn owe niy best 
thanks for assistance and advice, ami especially to Mr, Llewellyn 
Smith, C.B., without whoso admirable method in crfiloctiiig and 
preparing the evidence in suj)port of the appeal of His Majesty’s 
Grovernment, it would iiave been im|”>o.s.siblo to have adequately 
presented the facts. 

The next session of tlu) Commission has been fixed for the 23rd 
OetolxT, 1905, unless S 2 )ecially summoned on some matter of urgent 
importance. 

I have, 

(Signed) H. G-. Beiic^ne. 


Messrs. Fawcett, Preston & Co., Ltd., of Liverpool, the well-known 
Sugar M'acdiinca’y hlngineers, have just re- constructed their Company, 
doubtless with a view to increasing their business. 


There has been a considerable droj) in the exports from Cermany to 
Canada tlui last twefive months. 3n 2 )arti(Uilar, tlie Gierman sugar 
industry has sulfered by the change; whereas up to 1903 Qorniany 
supplied nearly half of the Canadian sugar rec|uiremcnts, no raw 
sugar exports took place in 1904. Fxcdnding a few {irticles in which 
Gonimii exports to Canada htiv»3 slightly increased, British trade, it 
is satisfactory to note, has almost everywhere superseded the Gorman 
trade. 
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SIMPLE METHODS OF CHEMICAL COMTEOL. 
By T. H. P. Heriot, F.O.S. 


(ContuiHcd from page SH6.) 


II. 

Fitting up the Lahoratory, 

As tlie liieelianic requires a working kencli and a place to keep liis 
tools, so tlie chemist will require accomnioflatioii for liis apparatus 
and a few Ci^iiveiiiences to facilitate his work. A fair amount of 
light, a supply of clean water, and absence from vibrations and 
ai'liEcial sources of heat are the main essentials ; proximity to the 
factory need only he considered when erecting a special building. A 
suitable rooin may generally be found either in tlio manager’s house 
or the m'erseers' rpiarters ; or a portion of the general offi,ce may be 
partitioned ott\ The room should be used for no other purpose and 
therefore kept under lock and key. 

The furniture should be plain but strong, and should comprise two 
tables (about oft. bin. X - it. 6 in.); one table (about 2ft. Gin, X 
1ft, 6 in.) and a cou}jio cd stools or chairs. The estate’s carpenter 
may adapt tlicose for certain special ]>urposes. 

1, The Biah. — The small table is converted into a sink in the 
following jjiauiier, A piece of sheet-lead, large ciiougli to oveadap 
the top of the table by Tin. on every side, is thoroughly flattened out 
upon it, and tlie ^iveiTapping pmdions turned down along the edges, 
the lead l>eing netitly folded at the corners, without cutting. A 
shallow lead tray (in an iiiveibed position) is thus moulded to the 
dimensions of the table, after which it is carefully removed and placed 
on one side. Turning to the table, a central depression (3 in. diameter 
and -Mil. deep) is cut in the top, and in the centre of this depression a 
1:|-i!i. hole is bored right through. The top of the table is next fitted 
with a projecting vertical ledge to support the .sides of the lead tray, 
but as the latter is slightly larger than the table (/.e., by twice the 
tliiekness of the lead sheet) suitable “distance pieces” must first be 
tacked to the edges of the table. Four boards (about 5 in. wide and 
1 ill. thick) are next screwed to the distance 2)ieces ” so as to project 
Till, above the top of the table. Allis now ready for the leail triiy, 
Avliicli should exactly fit the support prepared for it, and only recpiiros 
to be nailed to the side supports. 

The lead is gently hanimered into the depression cut into the table 
so that the joint with the wmste j)ipe may be counter-sunk, and a 
neat hole cut in the lead to correspond with that in the table. A 
piece of compo-piping, to fit this hole, is inserted so as to project in. 
above the lead, this part being expanded and hammered out to form 
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•a flange, wliicli must then be soldered to the sheet lead. The com- 
pleted sink will tbeii have the appearance shown in Fhj, 1 (the sides 
■of the sink being vertical). 

The convenience of connecting the sink with a water supply, and 
of extending the waste pipe into a drain will be obvious, otherwise 
0110 iimst be content with a. bucket of clean water provided with a 
dipper and an empty bucket below to receive the waste. The sink 
should be placed a, gainst the wall and in a good light. 



hiCr. 1. — The vSiiik. 


2. Braluimj R<fcks , — Time ami troiiiile can bo saved by allowing 
apparatus to drain until quite dry after being washed. For this 
purpose two shelves should he fixed to tho wall, one a, hove the otlujr, 
so as to project over tho sink. Tlie lower sbelf about Sin. above tbo 
sink, is pierced wfltb a. row of in. lioles at distances of about 1?, in. 
apart; tlies(3 holes being largo enougb, to inlmit the nock of a.ii 
invcu'ted mea,sur(3 flask. 

The second shelf should he fixed about 12 in, above tho lower one, 
and project beyond it, and is provhhfd with a row of slots, in. 
deep (from tlie front), i-Jiu. wide, and with spaces of l.\in. between 
each slot. Those slots admit an inverted Iiydromcter eylind(3r, the 
foot of which being wider than the slot is supported by tbo shelf. 

3. Folariscope Screen, — Ono of the two larger tables is reserved 
exclusively for tho i>olari.scopo. As this instrunient is operated by 
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artificial liglit and it is desirable to exclude daylight, this table should 
be. placed against the vail in a corner of the room. It may then bo 
screened off by a curtain of dark coloured serge, about 4 ft. wide 
(/.e., a little wider tliaii the length of the table) and siifflcientiy long 
to reach from the ceiling to the floor. Thf3 table is thus enclosed on 
three .sides, leaving one end open, at which the observer sits. Here 
it Avill be advisable to put up a shorter curtain, rtniching only to the 
top of the table and of the same width as the latter. 

4. HJielves, tiw — One or two narrow^ shelves are lerpiired for bottles ; 
a small wnitiiig bench in one of the wundows, with a shelf at the side 
for books ; and a cupboard for storing ai)paratiis when not in use. 

In addition to the abc^ve, a few^ contrivances are rerpiired for use in 
the factory wliicli also call for the carpenter s assistance. 

5. Jlr-ffiss — The:;.e are deep rectangular boxes measurings 

12 in. X ‘Sin. X 30 in. deep, and are constructed of Ho. 7 iron wire 
gauze (iiieiiti oiled in the list below). To make one cage, cut off a 
piece of gauze, 3 ft. X 3ft. 4 in., and fold it at a distance of Sin. from 
one of the 3 ft. sides. !ifake anothei* fold, in the same direction, at a. 
distance of 12 in. from the first, and a third fold at a distance of 8 in. 
from the second. Open out these folds until they form right-aiigiilar 
bends, and Iact3 the two free ends together to form the fourth angle. 
You thus have a rectangular tube,” 30 in. long which only requires 
a lid and a bottom to he converted into a box or cage. The ends of 
the "'tube*'' must first by stiffened by inserting rectangular hoops of 
stout iron wire or of thin iron rod, the sides of the hoop measiiriiig 
exactly 12 iu. X S in. These are then securely laced to the goaize 
with lacing ware (iiieiitioiied in the list). 

The lid and bottom of the cage are made from two pieces of gauze 
measuring 14;} in. X lOlin. These measurements allow for 1 in. to be 
turned up all round, leaving a central area of 12;|-in. X 8:1- in. The 
nietlioil of folding these pieces after .splitting the corners will be 
sufficiently obvious. Itue piece is then laced to one end of the gauze 
“tube" to form the bottom of the cage, whilst the other piece serves 
as a detachable lid. To enable the cage to be suspended from the 
hoot of the spring balance, a loop of strong wire is secured to the 
uppermost iron hor^p, this loop folding inwards wffion tlie lid is put on, 
(The cage is therefore w'eighed wdthout the lid.) 

Eour such cages are requireil and it is convenient to make them of 
miifonn weight by proceeding as f(»]lows: By suspending tlio cages 
from the hook of the spring balance, ascertain wdiicth is tlio heaviest 
and attach to this cage a small piece i)f sheet lead, which may be 
stamped “Ho. 1.” Hote the exact weight and then load each of the 
lighter cages wuth larger pieces of lead until these correspond in 
weight wnth Ho. 1. The lead talis may then be marked Ho. 2, 3, 
and 4. The empty cage, without lid, will w^eigh about 3 lbs. and 
will hold 10 lbs. of loose raegass. When filled the cages are heated 



369 


in a current of liot air, and we have next to describe a simple 
form of 

6. Drying Ohmnher . — As a moderate temperature is sufficient, the 
heat radiated by the brickwork of one of the furnaces may be utilised 
as follows : Construct a strong wooden box without lid 6 ft. X 3 ft. 

6 in. X 2ft. Gin. deep, hut omitting one of the smaller sides 
3ft, Gin. X 2ft. Gin.). Place this box on end against the furnace 
wall so that the open side is u|)permost, and you have the drying 
chamber shown in Fig, 2, 

A large hole cut near the base of each side admits cold air, which 
is rapidly heated by contact with the brick work and finally escapes 
•at the top of the chamber. An upward current of air is thus produced, 
which attains its maximum temperatui’e near the top of the chamber 
where two cages of megass are placed. The latter are supported 
horizontally on a shelf made of four parallel bars (two under each 
cage) as shown on a larger scale in Fig, 3, which represents a side- 
view of the upper part of the chamber ; the furnace- wall being shown 
in section. These bars are of fiat iron rod (about 4 ft. long, 1 in. wide, 

I in. thick) and are supported in holes cut in the side of the chamber 
in the positions indicated in Fig, 3. The cages are indicated in section 
by dotted lines, and are placed in the position shown, and not 
centrally, because the megass near the wall is liable to be charred 
by local over-heating. 

The open top of the chamber a:ffords easy access to the shelf when 
placing the cages in position or removing them after drying. The 
box must be constructed of boards which have been previously 
exposed to heat, warping of the joints being further minimised by 
banding with iron straps. It should rest on a level flooring, and be 
firmly secured in position against the furnace wall by means of a 
buttress. 

The main difficult}?" is to find such a position for the drying chamber, 
that the heat will be sufficient without being excessive (a point to be 
referred to later). The temporary structure described and illustrated 
above, possesses the advantage that it can be moved from place to 
place ('/.e,, nearer to, or further from, the hottest part of the wall). 
When a suitable position has been found, a permanent biick chamber 
can bo built at a trifling cost. 

7. 3f(me-cn,ite Duxes , — ^Theso are strong wooden boxes, with screwed 
joints; the three internal dimensions being alike 12 in., each box has 
a capacity of one cubic foot. This load of inasso-cuite being more 
than one man can carry, two horizontal crosspieces are bolted to 
opposite sides of each box, the projecting ends being rounded so as to 
form two pairs of handles. Three such boxes are inquired to charge 
a 30 in. centrifugal in the test to bo descaibed later. 
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We liave boen obliged to occupy this chapter with UTiiiiteresting 
details, and here conclude with a list of apparatus and chemicals 
required in the course of our studies. List A. includes three items 
which are only required for testing coal, so that List B. can be 
substituted in factories where a coal-account is not a serious item, in 
the working expenses. The two outfits can be obtained from Messrs. 
Towiison & Mercer, 34, Oaniomilo Street, London, B.C., who will 
also supply any item at the prices mentioned. 


One loolariscoj^e, half-shadow, single compensation, 
for 200 m.m. with 100 and 200 m.iii. tubes, 

complete in box 21 10 (> 

One extra metal tube, 200 in. ni., old iiatterii .... 1 0 0 

One dozen cover plates, for above 0 3 0 

Two dozen rubber washers, for above 0 1 2 

I One polari^scope lamp, adjustable, metal chimney, 

(L) t &c., for i^etroloum 13 0 

Ten yards wick for above ... 018 

Two spare lenses arid two spare reflectors, for above. 0 5 0 

Nine flasks, graduated in Mohr’s Units, at 1710., 
three each of : — 

60 to 66 c.c 0 4 0 

100 to 110 c.c 0 4 10 

200 to 220 c.c 074 


(2.) Six Balling hydrometers, graduated at 85" h\ from 
32"' to 20" Balling in tenths of 1", each tenth 
being about one-sixteenth of an inch, fiat stem, 
total length ol stem about 5 in., of bulb 4 in., 


diameter of bulb from 4' in. to 1 in 2 14 0 

(3.) One spring balance, No. 00, to weigh 20 lbs. by 
half-ounces, with liook attachment only, and 

two 12 in, brackets 12 0 

[20 ft. woven iron M'ire, No. 7 , 3 ft., wide . . .... 100 

. . I 3 lbs. lacing wire, 22 gauge 0 10 

^ 12 ft. W'oveu brass wire, 100 meshes to lineal iiieli, 

{ 2 ft. wide = 4 square feet. . 0 14 0 

One lh.?ckers baluiiice, in case, a.gate knives and planes, to 
carry 100 grains in each pan, sensitivt^ to 1 m.g., 

without rider appa.ratus . . , , 3 2 0 

One set of weights, 100 grams to 1 lii.g,, with forceps in 

box with lid 0 12 0 

One German silver basin, with lip, and counteriioise weight 0 4- 0 

Two spatulas, hone, 8m. -long 0 1 6 

Three hydiumeter jars, with lip, 10 in. X l-i-iu. 0 2 0 

Six ,, 5 , ,, dill. Xliin. 0 2 0 
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Six funnels, plain, ground edges, 4 in. diameter . . . . 0 19 

Tliree ,, ,, ,, 7.} in. „ 0 4 6 

Twelve ground glass covers, 5 in. diameter. . 0 0 6 

Six ,, ,, Sin. ,, 0 16 

One filter stand, black wood, for two 74un. funnels . . . . 0 4-2 

Three graduated cylinders, on foot, with lip, 10 c.c. in 

toiitbs c.c 0 20 

Three pipettes, 10 c.c. graduated in tenths c.c 0 2 0 

Twelve packets of 100 circular filter papers, ' Muncktell’s 

No. 1 F., loc.m. (6 ill.) diameter 0 15 0 

Six bottles, W.M. green glass, stoppered, one pint capacity 0 3 3 

,, ,, N.M. white glass, flat stoppers, 6 oz. ,, 0 19 

One gross test tubes, 4 in. X f in. 0 3 0 

Six test tube brushes . . - .... 006 

One . , holder . . . . 0 0 6 

Two dozen books of neutral litmus paper 0 3 6 

One yard black rubber tubing, -1- in. internal diameter , . 0 3 6 

Two thermometers, 240 F. enclosed pajier scale, cylindrical 

bulb 026 

One calorimeter, Thompson’s, for testing coal, complete’ in 

box 0 10 0 

One spare glass cylinder, for above .. .. .. 07 6 

One spare thermometer, ,, 0 12 6 

One s]>irit lamp, glass, 8oz. capacity' 0 010 

One mortar and pestle, wedgewood, 5 in. diameter .... 0 2 3 

Two ‘Winchester quarts basic acetate of lead . . . . ■ . . 12 8 

1 oz. mercuiio bichloride ■ ’ 0 0 6 

1 Ib. sugar, chemically pure (Tates cubes) 0 0 6 


Packed in case for export .... £46 0 0 


Note 1. From Franz Schmidt & Haenseh 5 Berlin. 

Note 2. From Kappeller, Yiemia. 

Note 3. From Messrs. Salter. 

Note 4. From Messrs. Bryan, Corcoran, Ltd., 31, Mark Lane, E.C. 
LIST B. 

Same as List A. but omitting Thompson’s calorimeter and 

spares. Packed in case for export £40 0 0 

(To he centinueiLJ 


A Paris speculator in sugar is reported to have lost £600,000 in a 
single day. 
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TIIE NAUDET PEOOES8, 

By Egbert Harvey, M.I.Mecii.E. 

(Of Harvey Enj^ineeritij^ Compatiy, Liinlte<l, Glasf^ow.) 
(Continued from parje 330,) 


DeSCRIBTION OE the ApI'ARATUS. 

Tlio following' <lescri].)tion of the apparatus is intended to he read 
in conjunction witli the accompanying diagram. The necessary 
apparatus includes : — 

1st. The battery or series of cells may be either circular or in 
2 )arallel lines, and consist of not less than eight vessels or cells 
of a known capacitjg imoportioned according to the woi'k to be done. 

2nd. A juice tank with two compax'tmenfcs (Th so that one 
j)art can be filling when the other is discharging. This tank receives 
tlie normal cold juice from the mill. 

3rd. A mixing tank (M), wherein the necessary quantity of lime 
is added, and which also serves as a coniixensator. This tank is 
in communication wdth the discharge side of the circulating pump, 
and receives the hot juice after jiassing through the heaters, thus 
preparing the juice required for the next diffuser. It is also from 
this tank that the quantity of juice is drawn off to completely fill the 
diEiiser after the first ])ortion of cold normal juice has been admitted 
from the normal juice tank (V^ or Y-), which is called the 
measuring tank. 

4th. A circulating pump (P) of sjxecial construction, which draws 
the juice from the bottom of the mixing tank (M) through strainers 
and delivers or forces the j nice on the delivery side through specially 
designed juice heaters, thence discharges into liming or mixing- 
tank (M), and at same time on to the top of the diffuser iii connection 
at the moment the juice of this diffuser goes in the mixing tank, 
ilhis is reiieated until the desired heat is obtained. By this rapid 
circulating of tlio hot limed juice through the well-opened or crushed 
megass the juice is tlioroughly well filtered, the megass absorbing all 
the iuqnnities. 

otli. Two or more sjiecially designed juice heaters (0) according 
f t,) the siy.e of the l.iattory, wTOUght by exhaust steam or steam from 
the triide etfet ; these arc fitted on the discharge side of the 
cii-cuhiting punq) for the purpose of heating the juice to the required 
temperature. 

(]th. Two strainers (R), one being cleaned while the other is in 
use, and idacod on tht> siKJtiou sid(.> of circulating pump between 
bottom of diffuser and the pump. Those strainers intercept and 
receive any small pieces of megass or cush-ensh which may be in the 
juice coming from the bottom of difiusor. 
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7tli. A 'water tank (S), 2*5 to 36 feet higlier than the diffusion 
battery, which gives the required w’ater pressure to the battery, the 
level of this water being raaintained by a water pump, 

8th. One or two raeasuring tanks (N) to receive the clear-finished 
juice drawn off from the battery ; and hence, if for dark crystals, 
the juice goes direct to the triple effet or evai)orator. 

9th. An air-compressing apparatus (IT), wuth its receiver, for 
supplying* compressed air to clear the diffusers of juice and waiter 
before they are discharged of their exhausted inegass. 

10th. Yalves and pipes of different kinds necessary for the battery, 
as follow's : — 

(A.) Yalves which allow a portion of the juice to go to the mixing 
or liming tank during the forced chculation of the diffuser. 

(B.) Pressure or forcing valves allowing the hot juice driven bv* 
the pump P, and passing through heaters 0 to return to the diffuser. 

(F.) Yalves making the communication of a diffuser with the ono^ 
wBich directly precedes it by means of the communication 2)i23es B. 

(G.) Yalves admitting the clear juice to the measuring tank K; 
and the mixing or liming tank M, bringing to this one the last of the 
drawn off juice needful for the mixing or filling up of the following 
diffuser. 

(J.) Yalves aliowung the juice of tanks Y^ and Y'-^ to enter the 
diffuser. 

(E.) Yalves for supplying water to the battery coming from tank S. 

5, 6, 7, S. Yalves for supplying compressed air from air receiver U 
before opening the large bottom megass discharge doors of the diffuser. 

■ (K.) Yalves for filling and discharging the juice tanks V’ and 

(H.) Yalves for di’awing off from the measuring tanks N and thO' 
mixing or liming tank M. 

(I.) Yalves for admitting the hot juice from the circulating pumiv 
to mixing tank M. 

(X.) Sluice valve for regulating the drawing off during a given 
time ami thus enabling the chief of the battery to regulate the speed 
of the battery in a way completely independent of the men employed 
in its working. 

Method op Woiaaxa the Puooess. 

The diagram annexed show^s plan and elevation, but only four 
diffusers are shown — eight would only be a needless extension of 
diagram — wq will, therefore, suppose there are diffusers Xos. 1 to 8. 

To extract the sugar contained in the megass, and to begin with : 
First fill diffuser Xo. 1 with megass and admit the wader by valvo El . 
This diffuser being full, the heater and pipes are also full. The 
circulating pump being set 'in motion, open valves xll and Bl ; the 
pump then (the heaters also being in operation) forces the hot water 
in diffuser Iso. 1 tlmough BI ; this water goes through the diliiiser 
and returns b}- Bl and Al' to the tank M, svhenco tho pump again 



draws ifc up and drives it anew, as be?oTe, this giving the forced 
circulation. 

After a few minutes the diffuser ISTo. 1 and its contents reach a 
temperature of 200^ to 220^^ Fahrenheit. 

The water extracts the sugar contained in tlie megass until they are 
in eqiiilibriuiiij — that is to say, until the water and megass contain 
the same quantity of sugar for the same weight. 

When this point is reached No. 2 is full of megass, and valve A2 is 
opened, thus admitting the thin juice from the liming or mixing tank 
(M), then the valve B2 is opened and the same forced circulation 
and heating process is produced on diffuser No. 2 as was formerly 
done on No. 1. But as the liquid which bathes the fresh megass is 
no longer water but thin juice, when the equilibrium takes place the 
denser juice is the result. 

During the heating and exhaustion of the megass in No. 2 the 
following takes place in No, 1 : The valves A1 and Bl are closed and 
valves G1 and El as w^ell as the valve H of tank M are opened. The 
extra height of the water in tank S gives a pressure which drives a 
certain quantit}’- of juice into the mixing or liming tank M, which, 
wFen full, will serve to complete the filling or saturation of diffuser 
No. 3. 

The operation continues on No. 3 as on No 2, but with denser 
juice, and during that time the juice in No, 2 is driven by the water 
of No. 1 which passes by PI and F2, comes out by G2, and goes to 
fill the mixing tank M. 

The operation is repea-ted on Nos. 4, 5 and 6. At the same time 
No. 6 being in circulation, the valves B6 and A6 are open, as well as 
Go, Fo^ F4, F3, F2, and FI, all the others being shut. 

The effect of these different operations is that the juice has become 
richer and richer through its contact with the fresh megass, and, of 
course, the richest juice is in No. 6. No. 5 contains juice of about 
one half as rich in density as No. 6 ; No. 4 about, one half as rich as 
No. 0 ; No, 3 half as rich as No. 4 ; No. 2 half as rich as No. 3 ; and 
No. 1 contains little more than water. 

iVssiiming that tank Tl is full of normal juice from the mill, the 
diffuser No. 7 is full of fresh megass; then valve J7 is opened and 
the juice contained in VI flows in by gravity and fills about one half 
of the diffuser No. 7. When the tank Vl is empty, valve J7 is closed 
and valve A7 opened, thereby admitting the hot limed juice from the 
mixing tank M to completely fill the diffuser No. 7. By opening 
valve B7 the circulation is established by the circulating* pump from 
the bottom to the top of diffuser No. 7, the pump drawing thrmigli 
the straiidng boxes and delivering through the juice heaters. At the 
same time the valve GO is partially open, allowing a certain amount 
of this hot circulating juice to enter the mixing tank M until it is 
full, and so ready to complete the filling of the next diffuser No. 8. 
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During tlie circulati(Ai.' of tlie juice in No. 7, as above descri])ed, 
the juice is rapidly raised in temperature to about 200'^ F. or 220° F., 
and at same time purified by passing tlirougli the mcgass. When the 
tank M is full, the necessary quantity of lime is added to complete 
the chirificatioii. This juice, mixed by tlie continual arrival of now 
juice from the circulating pump and heaters, returns to the top of 
the diif user, and, passing down throughhlie megass, is ^thus purified, 
leaving the precipitate in the mcgass of the diffuser, which has ser\'cd 
as an excellent filter. 

The diffuser No. 7 having circulated, No. S is full of megass, tank 
Y2 being now full of juice; open valve JS, then when tank 1"2 is 
empty shut valve J8 and open valve AS. 

When diffuser No. 8 is full of megass and juice, then valve B8 is 
opened and the circulation is thus set in motion. Then valves A7 
and E7 are shut, valve G7 opened, and valve G6 shut and F7 opened. 

While No. 8 is circulating, the hot rich juice contained in cliff user 
No. 7 is forced by the water pressure, on opening valve E2 on diffuser 
No. 2, into the tank N, the valves F3, E4, F5, E6, and E7 having 
been left open to establish communication between the diffusers. 

When tank N contains the quantity desired to be drawn off from 
the diffuser — which is about 85 or 90 litres (= 18 to 20 gallons) for 
every 100 kilogrammes (= 2*20 lbs.) of the sugar cane ground at the 
mill — the entrance valve H on tank N is closed, and valve H on tank 
M is opened, thus allowing the remainder of the juice in the diffuser 
to be discharged into tank M previous to the filling up or saturation 
of the next diffuser. 

During this time water or air having been applied to diffuser No. 2, 
diffuser No. 1 is isolated from the battery and discharged by opening 
the large door on the bottom of the diffuser. The exhausted megass, 
falling on to a carrier, is conveyed to a second mill where the water is 
extracted ; the result is that the megass is then in a good condition 
to burn and is conveyed from the second mill to the megass furnaces 
of the steam boilers. 

The filtered juice drawn off from each diffuser is there divided into 
two portions, the first portion going to the measuring tanks (N), and 
from there to the evaporator, the second portion going to the luixiug 
or liming tank (M), to be used for the saturation of the next (liffns(n\ 

The quantity of water used in the diffusion, and which comes from 
the high-level Arater tank (S), may be partly rediKMiul by tlio com- 
pressed air, by simply shutting the water valve of the last diffuser 
and opening the coirospoiuling compressed air valve. 

The first part of the drawing off may thus be by water and the 
second by compressed air, or rkv vtmi, according to the time in 
Avhich it is desired to discharge the exhausted diffuser. 

On the plan shown there is a branch which leads the juice from the 
cii'ciilalion pump direct into tank M through the valve I, 



This brraich allows the regulation of of jiiico going 

into the diffuser, also the quantity of juice going into the tank hi wdiere 
the hot juice is mixed and limed. The drawiiig-oh 23ipes coining from 
Talve G and connecting to tanks N and M, have a sj)ecial regulating 
sluice valve, the use of which is to regulate in a given time the 
i|uantity of liquid to be drawn off, length of time being exactly equal 
to the duration of time occupied by one diffuser. 

There is thus a certainty of extracting the same quantity of liquid 
from each diffuser. The level of the liquid in the tanks is shown by 
floats working on a graduated scale. 

The speed of the battery can bo automatically fixed by the chief of the 
factory entirely independently of the wmrkmen in charge of the battery. 

Thus the juice from the mill, wdiether sulphured or not, goes into 
the diffuser which has been filled with fresh mogass, and comes out 
the first time filtered ; it then undergoes the action of the purifying 
agent (say lime) and heat, and comes at last to be filtered a second 
time in the diffuser. It is then this dense juice — the hot and fi.ltered 
juice remaining in the diffuser and in contact with the rich megass, 
which is driven by water or compressed air from the diffuser, the first 
part into the measuring tank and the second part into the mixing or 
saturation. 

This description may look as if the process were complicated. It 
will not, however, ho so to any one conversant with the ordinary 
process of diffusion. The iwocess described is in fact diffusion with 
the addition of the Naudet Patent Diffuser for the forced circulation 
and diffusion of the megass at a high temperature. 

The Adyahtages oe the Process. 

The process of diffusion by forced circulation and methodical 
washing of the megass offers the following advantages : — 

1st. Luvije extraction. — Nearly the total amount of juice in the cane 
is extracted — that is, of the total juice in the cane 95 ^ is extracted, 
and that with the low dilution of about 9^ of water. When the 
megass is good and well opened up — and a dilution of 12 ^ of water 
used — an extraction of 97 ^ total juice in the cano is the result.^ 

2nt\ Econaniij of fad. — With good steam boilers and w'oll arranged “ 
megass furnaces, combined with px-oper xiiTangexnoiits in the use of 
the steam in the factory, little or no fuel is required beyond the 
exhausted megass from the diffusers. 

;jrci — The complete pxirification of the juice 

without the use of clarifiei's, subsiders, eliminators or filter presses. 
The juice goes direct to the evxxporator or triide effet from the battery 
for dark sugars, and once through mechanical filters for Demerara or 
yellow crystals. 

4th. J^kono mi ccil production of white $u(/ars. — By the use of contiiuioiis 
sulphuration and proper liming of the juice, also passing the juice 
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and the syxnp thimgli -Philippe or similar filters, a very fair white 
sugar can be produced at very little extra cost beyond dark sugar. 

5th. Small loss and complete recovery, — As the juice is completely 
sterilised within about ten minutes after it is expressed from the cane 
by a high temperature and liming, also thereafter completely enclosed 
from the atmosphere, there is no loss from inversion, and thereby an 
increased recovery of sugar is obtained. 

6th, Small pressure , — The risk of breakdown to the mills is reduced , 
as no such excessive pressure is required as is necessary in double 
or triple crushing, as only about 60 ^ of the juice is extracted by the 
mill when single crushing which does not require much pressure and 
gives almost a pure juice. The remaining 40 1 of the juice is 
extracted by the battery — also as pure juice — and thus the impurities 
resulting from double, triple, and quadruple crushing are avoided, ajui 
so less impurities require to be eliminated by this process. 

7th. Simplicity, — The whole process of sugar manufacture is much 
simplified ; the expense and labour of washing out the clarifiers and 
eliminators, and the danger of this being neglected or improperly 
■done, are avoided. Also, the expense and labour caused by the use of 
filter presses, and the wear and tear entailed by the cleaning of cloths, 
are done away with ; indeed, the whole operation in the sugar factory 
is cleaner and more regular, 

8th. Eigh — Another important point is that the juice from 

the diffuser has as high a purity as the juice from the mill. This 
process has a great advantage where the canes are hard and dry, as 
is the Yuba or White Transparent cane, and in a season which is 
unusually dry the advantage in the sugar recovered is very great as 
compared with doable or triple crushing mills. 

PtESULTS OF THE PUOCESS. 

The first installation was made on the sugar estate of Messrs. 
Hinton & Sons, Madeira, where the process has now been at wurk for 
the last three years, effecting a great saving in fuel. Last year the 
average extraction for the whole crop was 95| of the juice in tlic 
cane. A very good white sugar was produced direct from the cane, 
which was used for local oonsunoption and also for the manufacture 
of Madeira wine— showing the sugar to be of a high quality. 

As already stated, the result at “Carona” Estate, Trinidad, wars 
short of expectations owing to the defects in the first milling, tho 
cane not being opened up sufiSciently to give good diffusion results. 
As it was, however, it was a gain over double crushing. 

At ^‘'Eortuna” Estate, Porto Eico, the extraction was good, the 
megass being in good condition, thanks to a crusher in front of the mill 
to open up the cane. The extaction was 96^ of the total juice in the 
cane with a dilution of 92 on the weight of the cane, and the density 
of the juice from the diffusion battery was only 0'7^B. less than the 



379 


juice from the mill. This juice was als ^ of ^ egual.|>nrity to the juice 
IVom the mill. 

As to the gain in sugar to he obtained by the ISTaudet Process, as 
compared with the present method of double or triple crushing, the 
following figures will speak for themselves: — 

On one estate in Cuba last year, with a strong Krajewsld 
Crusher in front of the first mill, and double crushing by powex'ful 
3~roller mills, making a crop of 15,000 tons of sugar, the result vTas 
as under : — 

Sii gar in the cane 15*20 

Loss in the megass 2*85 \ 

Loss in scums and filter presses . . 2*85 f 

T • T / Loss 4*189 

Loss in molasses 0*7 id | 

Ilncletermined losses 0*45 ./ 

Sugar obtained 11*007 

15*196 

Total loss as above — 4*189, less loss by the Naudet Process; the loss 
estimated on the above canes would be as under : — 


Loss in megass 0*500 

Loss in molasses 0*779 

IJndetermined losses 0*45 


1*729 

4*189 less r*729 equals a gain by the Naudet Process of 2*460 ; the 
sugar obtained would therefore he 11*007 + 2*460= 13*467. This 
increased extraction of sugar worked out on the same amount of 
canes will give, not 15,000 tons hut 18,300 — a gain of 3,300, the money 
gain on which will depend upon the price of sugar. Say it is £11 
per ton, then allow £l per ton for the manufacture of the juice into 
sugar, which will leave an extra net profit of 3,300 X 10 = £33,000. 

The claims of the Naudet Patent are very simple, and are as follows : 
''The application of forced circulation to every succeeding cell of a 
scries of cells of a diffusion or macerating battery is accomplished by 
the use of a pump, the suction side of which communicates with the 
bottom of the cell, having straining boxes intervening to collect small 
pieces of cush-cush or megass that may he retained in the juice, the 
•delivery side of the pump connected to the tox> of (lifCiisioii vessel 
Iiavirig heaters intervening between tbo pump and the diffusion vessel 
to bring the juice to the reqixired temperature.” 

There is now being erected at the Central “Ban Jose” in Cuba, 
belonging to Messrs. Pabol & Co., a large Naudet Plant wdiich is to 
treat 1,800 tons of cane per day, and this plant will be in full work 
by the end of the year. 
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EEYIEW OE THE IKSECT TESTS AEFECTING THE 

SHHAR CAKEA 
By II. A. Ballou, B.Sc., 

Entomologist on tEe staff of the Imperial Department of 

Agriculture. 

(Cont'inneiJ from page S4o-J 


The Oahe Ely. 

( Delphax sacchariaara . ) 

This small insect, althougli at one time Eelieved to be a very severe 
pest, is not now con sM erect as sucb, tbongli generally present in small 
mimljers eacli year. It appears to Be well controlled by tbe lady-bird 
beetles [Coed util klu A and tlie lace wing {Chrysopa sp.) except for 
occasional outbreaks on small areas. Tbe jmesence of DeIpJutx is 
generalh-^ indicated by black blight. 

Smu:.E IivsECTS. 

Tliree species of scale insects are known to attack canes in the 
West Indies, viz., Dactylopii/s sncchari, BactyJopins ccdceolarkie, avd 
Aspidioim saccharL 

These species of are ‘mealybugs,’ soft-bodied insects 

covered with mealy wax. They attack the steins and are protected 
by the leaf-sheaths. Aspidwtus sacchari is a small, rounded, straw- 
coloured scale insect. These insects do but little harm, probably, 
and in the time ordinarily required for the growth of the crop woui<I 
not become very iiiiinerous. Ko treatment is practicable except the 
exercise of great care not to plant infested canes. 

The Shot Boree. 

{Xyieho7'ns per fora m.) 

This is a small, brownish beetle about Ar i^oh in length. The 
greatest injury to canes from the boring of this insect is that tbe holes 
ill the hard rind of the cane furnish an easy entrance for fungoid 
diseases such as the rind disease. As the species of XyJehorns readily 
attack dead and dying plants, and multiply in them rapidly, tluj 
prompt destruction of dead and dying canes will have the efioct of 
reducing the number of shot borers, and checddngitsdevelopnient and 
spread. The shot borer has not been prevalent in the West Indies 
for the past two years. 

The Largee Moth Boker. 

[Castnia liens, Drury.) 

This insect was first reported to the Imperial Department of 
Agriculture in October, 1904, from plantation Enmore, British 
Guiana, where it was then ca using serious injury to the canes. 

Read at tlie Agricultural Conference at Trinidad last January, " 
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Mr. Befcliiino, manager at EniuorOj'.^souli^j^^ of the larval 
and a-diilt forms of the insect as well as pieces of cano and a stool of 
cane stumps showing* the damage done, accompanied by statonieuts 
as to its dcstructiTcness. The Executive Secretary of the Eritisli 
(luiaiia Boa-rd of Agriculture forwarded a report hy l\[r. Ward, 
Agricultural Tustructor, n,iid further specimens accompanied this 
report. 

Erora such coiTOSpomlenco and reports, and the specimens and 
material received, this paper has been prepared, the writer having 
had no opportunity of studying the insect in the field. 

The egg is about 4 imn. inch) in length and 1 mm. (W hich) in 
width, spindle shaped, tapering to a point at either end, with five 
prominent longitudinal ribs from end to end. The colour ranges 
from a light- gray (nearly white) to a dark- gray. Eggs laid in 
captivity hatcli in three or four da.ys. Eggs have not been found in 
the field, and it is not known where they are laid. In captivity the 
egg-s are laid singly and unattached. 

The newdy hafclied larva (in captivity) is large i]i comparison wuth 
the size of the egg. Eull-grown larvae are about 2^ inches long and 

inch in diameter. The head is large, reddish-brown in colour, with 
largo powerful mandibk^s, with which it eats its way through the 
canes. The mandibles are shiny-black. The segments of the thorax 
are the largest, thus giving the body its greatest size just behind the 
head. The abdominal segments are uearlj^ uniform in size decreasing 
gradually posteriorly, the last one being the smallest. 

The thoracic legs arc small, hrownish, situafed on the large flesh}' 
swellings of the three segments of the thorax. The abdominal legs 
are soft protuberances on the third, fourth, fifth, sixth, and last 
abdominal segments. All the body segments are swollen and 
prominent. The colour of the larva is wdiftish ; the spiracles are very 
prominent, being large, and brow'ii in colour. There are a few pale 
hairs most plainly seen on the head, on the last abdominal segment, 
and on each segment below the lino of the spiracles. The skin is 
shiny, and slightly transparent. 

On the dorsal surface of each of the s(3Cond and third thoracic and 
the first seven abdominal segments, there is a small area set with 
short, brown spines or callosities, wdiich servo to assist the larva in 
travelling along the timuel in the cainn 

The pupa is formed either in the canes at the base of the stool, or 
in the ground near the canes. The pupa is brown in colour, about 
14 indies iu length. The wing pads, antennae, and jirohoscis are 
very plainly visible. On the dorsal area, of each of the al)domiual 
segments, except the hist, are spines and thickened processes. On 
the first six segments there are two rows, and on the seventh and 
eighth there is one row across the segment. Those spines are short, 
sharp, and directed backward, and assist the pupa in wriggling its 
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way either tHiroiigli the tunnel m the cave toward the top of the stump, 
or through the ground, toward the surface, when the adult or imago 
is about to emerge. The pupa is sometimes enclosed in a rough 
cocoon, formed of the fibres of the cane, and sometimes in an earthern 
cell. (I have not seen a cocoon, and only one pupa — that one an 
imperfect one.) 

The imago has a spread of wings of 3 to 3|- inches. The body is 
IJ to If inches long*. The colour is dark, brownish- gray, lighter 
beneath. 

The fore wing is crossed on the upper surface by a broad white 
band just within the middle : outside this and nearly parallel with it 
a short white band extends from the front margin about half-way 
across. These white bands are seen on the under side of the fore 
wing also. Along the outer margin is a row of small, light spots, 
which are not conspicuous. 

The hind wing has a white baud on the upper surface running 
across it near the middle. This is interrupted, near the front margin, 
niaking two distinct spots, behind which the band gradually increases 
ill width until near the hind margin, where it is at its wuclest. A 
corresponding white band is seen on the under surface of the hind 
wing, but it is narrower, and the two spots near its beginning are 
less distinctly separated. Along the outer margin of the hind wing 
above are six vSpots of pale orange, the first three smaller and less 
distinct than the last three. 

The head is large, with large, prominent ejes of a dark, velvety- 
brown colour. The antennae are slender, swollen towards the end, 
tipped with a small, slightly curved point, dark-brown in colour, 
lighter at the tip. The proboscis is slender, light-brown in colour, 
about -} inch in length, coiled under the head when not extended for 
feeding, &c. 

The body is robust, clothed with coarse scales which are long and 
hair-like at the anal end. Colour, similar to the wings, dark-brown 
above, paler below. 

JIahifs . — The eggs are laid (in captivity) singly and not attachrxi. 
It is not known where they are depjosited in the field, but it is 
suggested that they may be laid in the axils of the leaves, or in the 
ground at the base of the plant. 

The larva enters the cane at the base of the plant and tuiinfjLs 
upwards about two feet, and then turns and goes back tlirougli tlie 
same tunnel and bores its way into the underground part of tlxo 
plant. Canes have been found in which the larvae evidently entered 
high up on the plant . and worked their w'ay downward, but such 
exceptions are rare. 

It is not known how long a time is required for the growth of the 
larva from the hatching of the egg to the forming of the pupa. Only 
one larva has been found in a cano, and it is likely that one larva 
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attacks more than one cane, perhaps canes in a stool, as in 
some cases the underground stems are all tunnelled through, so tha,t 
all the tunnels in the stems of a stool are connected. In some cases, 
too, the underground stems are eaten through at the sides, so that 
the tunnels connect with the vsoil around the plant. It is not known 
whether th(3 larva tunnels underground from one stool of canes to 
another, l)ut it seems likely. Larvae in captivity in the laboratory of 
the Imperial Department of Agriculture tiiniiolled through and 
through the soil in a glass dish in which they were kept. The soil 
wvas six inches deep and the larvae went to the bottom of the dishj 
and the tunnels penetrated in all directions through the soil. 

The duration of the pupal stage is not known, nor is it known 
whether the adult feeds at all after emerging from the pupa. The 
adult or imago is a day-dying moth, greatly resembling a butterdy 
ill its general appearance. 

The damage to the canes is of tw^i kinds. The larva eats out a 
large amount of the sugar-containing portion of the cane, and so 
thoroughly tunnels the stumps and undergi^ound portions that it is 
impossible to got ratoons from them. 

OccAiTTence. — The larger moth borer has been known at plantation 
Dronore for the past three years, but has not occurred in seriously 
large numbers until the present season (1904). The moths have been 
most abundant in January and Eebruary in previous years, and a 
few have been seen in May or Juno, following a mid-year cutting 
of canes. 

As the specimens received from British Guiana appeared to be 
identical with some large caterpillars received some years ago from 
Marienburg estate in ^Surinam, a letter of inepriry was sent to 
Dr. G. J. van Hall, Director of Agriculture for the Dutch West 
Indies, asking for particulars as to the outbreak in Surinam. 
Dr. van Hall wrote that the description of the pest corresponded with 
41 pest of canes known at Marienburg soino five or six years 
previously. ‘‘ The pest appeared suddenly and assumed a dangerous 
cliaractor, but very soon the borers disappeared, and so far as 
know tln.^y ha;vo not l)oen seen lieia^ any more.’’ Esirly in 1903 a 
large lopiclopterous inset.d was sent to the head ohku from Trinidad, 
which was said to a ])orer in bananas. The specimen was very 
badly injinaul and. was not id(.u,itifi(,jd, hut it is beliovcKi to he the 
same sis the one uud(3r discussion. 

hk'/ach/c, 9. -"-Several remedies have boon suggested, ]>ut only two 
have boon tried. Those arc (I) catching tho adult, while flying, with 
nets, and (2) plugging tho boi'(ir holes in tho top of tlio cauo stumps 
with clay to prevent tho emergence of tho adult. By the first of 
these methods largo num])ors of the moths wnuo caught by coolie 
children at plantation Eumore. The second seems not to be w'y 
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efficient, as tlie clay cmiiifilos in tlie sun and opportunity is tliiis 
provided f»>r tlie escape of the inrttlis. <dn'Loii bisidphido is not 
available in British Guiana, or it might he possible to uuike iiss.^ of 
this valiialjle insectieicle. The moths have not been ol)scrved to feed 
on any flowers, imr will they feed on sweets jtrovidod them in 
captivity. If tlnw were attracted to tmy food, use might he inmie of 
poisoned }>aits. 


JAMAICA. 


In a neatly iwinted booldet which has just heon issued, containing 
a copy of the syllabus of a special course of study for distillers on the 
science of rum manufacture at the Government Laboratory, at Hope, 
Dr. Cousins, the island chemist, gives a most interesting little essay 
on laini distillation. He says, “ The sugar industry in Jamaica has 
survived the severe trials of the past twenty-five years with the aid of 
two special advantages peculiar to the island : i. The splendid 
agriciiltiiTal facilities for the cheap growth of canes ; ii. The economy 
of rum as a means of recovering losses in the iiianufactiire of sugar. 

The efficiency of a Jamaica estate, where good rum is made on 
sound lines, will compare well with that of many an estate where 
more luoderii and elaborate processes of sugar mannfactiire obtain. 
This, of course, refers to the juice as delivered from the mill. It 
is impossible to ignore the fact that we are losing 20 to 25^ of our 
produce on many estates tlirongli defective crushing. 

In the ordinary process of rum manufacture 14dbs. of sugar, as 
sent to the distillery, will yield 1 gallon of 40 p. ram. So long as the 
price of 8 gallons of rum (exclusive of puncheon) is not below that 
of 1 cwt. of sugar on the estate, inversion losses in manufacture are 
recovered in tlie distillery. Where high-class rums are produced, 
selling at 5s. to Ss. per gallon, muscovado sugar becomes quite a 
secondary consideration, and the quality of rom is the chief factor in 
the success of the estate's working. 

When the writer first studied the conditions of the sugar industry 
in Jamaica lie wars struck with the unique jiositioii of rum a,s a fantor 
ill the success of sugar planters in the island, and with the entire 
absence of any exact or scientific data the distilk*rs in Jamaica, by 
generations of experience, have been able to produce nun of such 
high quality as to command the premier position in the estimation of 
the world. Some of the high-class drinking rums are possessed of 
most attractive qualities to the senses of smell and taste., It would 
be presumptuous for any technical scientist to say that he could 
improve on the best rums produced in Jamaica, but it is clear as the 
noonday sun that we cannot maintain a high standard or improve a 
low one without exercising some control over the operations of 
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fernientation in tlie distilleries of end arrangements 

have heeri made for ten distillers to attend a three weeks’ course 
of sjjecial study and ex] 3 erimental work ctacli year at the central 
lal)Oi*ator3y so that these men may go back to their work armed with 
the lueaiis for controlling the operations of rum manufacture. 

We are still at tlie very fringe of the subject, from a scientific point 
of view; and it is hoped that this actual contact between the scientific 
staff and the practical men concerned will eiiahlo a rapid extousion of 
intelligent and critical control to be established in the distilleries of 
the island. 

The plans for the establishment of sugar factories have now taken 
practical shape, and the machinery has been ordered. 


ON THE DETEEMINATION OF SUGAE AND FIBRE 
IN CANE AND MEGASS. 

By H. and L. Pellet. 

(Gontimied from page Sol.) 


On TitE Determination^ oe Fibre in Cane and Meg ass by 
Digestion -witii Water and with Alcohol, 

111 ascertaining the -weight of insoluble matters (crude fibre) in the 
cane it has long been customary to remove the soluble constituents 
by digestion with water. But alcohol has been used for the same 
purpose in Java for some years, in consequence of experiments 
connected with the direct estimation of sugar in the cane, in which 
the solvent action of alcohol was compared with that of water. It 
was then found that the water extract gave the same results as wdien 
alcohol was employed, and w’-as also simpler and more rapid. But, as 
regards the weight of fibre yielded by these two methods, tins was 
always higher when alcohol was employed, and consequently alcoholic 
extraction has since been recognised in Java as the ofiiciar’ method 
for tlie determination of fibre in the cane. 

In. our own work wo have continued to employ waiter for this 
purjiose, in order that we might compare the percentage of fibre in the 
mega,ss with that in the cane after extraction -with -water in the 
ordinary processes of nianufacturo. Wo aro also of opinion that the 
use of alcohol for analysing the products of cane factories j>resents 
the same iiicouvenionccs as are met with in the hoot snereries. In 
tlie hitter industry alcoholic extraction has been almost completely 
abandoned for estimating sugar in beets, liecause it invariably yields 
results which are too low. Moreover, in the case of Egyptian canes, 
wc have found it difiicult to extract the whole of the sugar by means 
of alcohol, whether the canes are sliced or otherwise finely divided. 
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We are even inclined to Ft^eye tFat the use of alcoliol, in relatively 
large proportion to the vreight of cane treated, may cause precipita- 
tion of organic and mineral substances in sufficient quantities to^ 
explain the increased umght of hbro obtained after alcoholic 
extraction over that resulting ryhen water is the solvent, and that 
this occurs even when the extraction is incomplete. Alcohol 
precipitates smiiiltaneously the silica, phosphates, and organic sub- 
stances (both nitrogenous and nou-nitrogenous). 

To test this point we treated 100 c.c. of the first and second 
mill juices with o 00 c.c. of alcohol of 95‘^. A slight turbidity was 
produced, which gradually descended as a jmecipitate to the bottom 
of the vessel. This proportion of alcohol is required to complete the 
preci|)itatioii, otherwise a part of the insoluble material remains 
suspended in the mixture. Collecting and w^eighing those deposits 
we found in 100 c.c. of juice ; — 

First Mill Juice. ' Second Mill Juice. 

Weight of dry matter . . 0-280 . . 0*365 ’ 

On the other hand, with an extraction not exceeding 67 litres per 
lOD litres of normal juice, an appreciable quantity’* of juice remains in 
the megass. But this juice is of much lower purity than that 
extracted, as is shown by many tests made in H*awaii: — 

Mill Juices. 

First Mill. Secoad Mill. Third Mill. 

Biirity S9*5 . , 83*6 . . 80*0 

It is therefore reasonable to suppose that the .residual juice would 
contain at least 0*08 to 0*10 more of such substances insoluble in 
alcohol, say, perhaps, 0*45 per 100 c.c. Therefore, in the total juice 
of the cane, as calculated from 100 — fibre, the matters precipitated 
by alcohol might amount to from 0-33 to 0-35 per 100 c.c. Assuming 
lO;;^ of fibre, 90 parts of juice by weight, or 84 litres of jiiico by 

, 84 V 0*35 t % 

volume, we then have : = 0-292, say, 30 grams of material 

precipitated. In a word, when 20, 30, or 50 grams of finely divided, 
cane are treated with a largo volirme of alcohol of 95^, from every 
100 c.c. of juice, there are preci])itated about 0-30 of organic and 
mineral m-atters. So that, in comparing tho iiisoliiblo residues 
resulting from extraction with water and with alcohol, the latter 
yields results which are O'OO^ higher than those yielded by water, 
and this plus error is reckoned as fibre. 

We believe that, in practice, this difference may be even greater if 
to the substances precipitated be .addcal a small px-oporfcion of siig'ur, 
which strong alcohol may easily fail to remove. It is therefortv 
necessary to make sure that the extracted material contains no more 
sugar, which may frequently be present, even when tho final 
alcoholic extracts do not appear to contain any. An error of 0*01 
to 0*03 / is quite possible from this cause, increasing the total error on 
the fibre to 0-5, or even to 0*7. 
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But assuming tlie complete extraction of the sugar hj means of 
alcoliol, tKe fact remains tliat tlie residual fibre will be too Mgli to 
tbe extent of 0*30^' or more, owing to the jirecijutation of organic and 
mineral substances contained in the juice. The same observations 
apply to the cletermiiuitioii of fibre in the megass. 

. We recollect that similar experiments were carried out in coiinec- 
tioii with the determination of the marc in beetroots, and that in 
proportion as the strength of the alcohol was increased, so did the 
proportion of insoluble marc. But here again, other substances were 
precipitated and falsely weighed as marc, so that alcohol is no longer 
employed for this purpose. 

■ We think we have thus demonstrated that the use of alcohol in the 
determination of fibre in cane and megass docs not furnish acciirati.^ 
results, and that the ifso of this solvent should be abandoned in the 
cane factory as it has already been in the beet sucrerie. 

OOMPAllATIVE EXPERi:srENTS IX THE DeTEEMIXATIOX OF PiBBE 
IX THE CaXE by ExTBACTIOX WITH WaTEB AXD 
WITH Alcohol. 

1. By successive extractions under the best known conditions. 


Fibre, insoluble in alcohol 


, . 9*80 

, , , , water 


9*35 

BiSerence . . 

wdiich supports our views as given above. 
2. A series of ordinary tests gave — • 


, . 0*45 

Aieobol. 

Water 

A. 

9-80 . . 

. , 9*40 

B. 

9-70 . . 

. . 9*40 

0 

9*7o 

. . 9*40 

Means 

9-75 , . . 

. . 9*40 


These again prove an increase of 0'30]J in the fibre when alcohol is 
used as the s^dvent. 

3. Next ^YG have a comparison made, when the sample of cane was 
less finely divided than usual, although crushed in an iron mortar - 

Alcohol. Water. 

Fibre .. 12-0 .... 10- id 

Tins difference is very important, but indicates that tlwj sugtir has 
not been comidetoly extracted ])y the alcohol. In fact, wui iiiul 

Sugar 13*d()4 .... 1-1'3P4 

Or a (liffereuce of 0*832', but this iinextructod sugar is accompanied 
by other substam^es. 

Cal(;ulati(in shows that in the inc(.>m])leto extraction of the sugar 
by means of alcohol there remains first of all I’Od of solid matter 
(sugar, &c.), then by the precipitation of other substances in the 
juice there is an additional 0*35, and, finally, in the last treatment 
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witli alcohol, that portion of the li(j_uid which ponotrates the megass 
is always richer in sugar than that exterior to the megass, which 
<|iiantity may amount to another 0*30. The total error on the fibre, 
when alcohol is the solvent, may therefore reach 1*70. Anil 
10*15 + 1 -TO m ir.Soy The dilforeiice hetwoen this and 12*0 (when 
waiter wms used) is small, and indicates that the use of alcohol is 
perhaps the cause of excessive and very variable figui'es for fibre- 
content of the cane. 

"When every precaution is taken in the doterniiiiation of the fibre 
the percentages of this constituent of the cane do not vary to any 
considerable extent from clay to day, and w^e have noticed that during 
ail entire nianufacturiug season these variations did not exceed the 
limits of 9*60 and 10*50. Percentages of or more indicate that 
the canes have become partiallj’* dried during delays in transport, or, 
more frequently, that the sample tested does not truly represent the 
average. In fact, the sampling of the whole cane for the determina- 
tion of the fibre is as diiiicult an operation as in the case of the direct 
determination of the sugar. The possibility of inaccurate sampling, 
when operating on the whole canes, is still more apparent when it is 
remembered that certain parts of the cane-stem contain 6 or 7| 
of jfibre, while other parts contain 13, 15, and 17|. Whereas, in 
the analysis of fresh chips, the daily resiilis are much less 
variable. 

During the past year our analyses of Egyptian canes have 3 ielded 
9*50, 9*80, 10*00, 10*20, and 10*40 of fibre, giving an average which 
closely approximates to 10*02', which forms the basis of all our 
calculations. We think that if this percentage he verified each j^'ear 
in the factories Avorking by ■ diffusion it may be adopted in factories 
w^orking wfith mills AAuth much less chance of error than Avhen the fibre 
is estimated every day, for sometimes one may find 8*50, 9*50, 12*00, or 
12*50 of fibre, when the true average is only 9*80, 10*0, or 10*20. We. 
should, however, admit that in certain years the average fibre-content 
Avill be nearer 9*0 or 9*20 than 10*0, but the figure 10*0 represents 
the average for Egyptian canes as found after ten years’ observation 
in several important iisines. . We may state that appreciable 
variations do occur, but so far our results have not been sulficieiitly 
numerous to be dealt with at length. 

blUALITY OF TJLE FjliJlE. 

As regards the physical quality of the ccdliilar tissue of the cjiiie Ave 
may state that the canes examined included those containing a 
A*ariable proportion of crude fibre, and that this fibre similarly 
contained a variable proportion of cellulose. 

If the average fibre-content varied but slightly from 10 some 
canes contained 8*50, 8*75|, and others 11*0 and 12*0;/, Moreover, 
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the percentage of C6lliilot-''.e in the crude fibre varied from 33*0 to 45*02', 
so that certain canes contained 2*52 of cellulose, and others as much 
as 5 *02. ■ 

This difterence in the percentage of cellulose indicates a considerable 
difference in the physical quality of the fibre, for when there is much 
cellulose the fibre is much more resistant. The physical quality of 
the fibre also differs with the variety of cane. Hence it follows that 
the extraction of juice varies considerably according as the cane fibre 
is soft, tough, or midway between these extremes, even when the 
canes are equally mature. Consequently the quality of the megass is 
also variable. According to the variety of cane the cellular tissue 
presents marked characteristics, one variety of cane giving a megass 
of a very fibrous structure, another giving a finely powdered megass, 
and another a megass of an intermediate character. 

But with* the same fibre-content and an equal proportion of 
cellulose per 100 of fibre, the canes may still show differences in 
inilliiig characters according as the cellulose itself is of a hard or soft 
variety. A labcuatory mill is sufficient to demonstrate all these 
variations. Haturally it is essential to operate always under the same 
conditions, but with a little x>^'‘‘^ctice one is soon able to study the 
milling qualities of the canes and also to recognise the quality of the 
megass. It is by such laboratory tests that one discovers canes 
which ;^ueld only 40 litres of juice per 100 kilos, others which yield 
from 50 to 55 litres, and others again yielding as much as 66 or 67 
litres after three criishings. 


Conclusions. 

1. The fibre of the cane presents great differences in its resistance 
to pressure according to the conditions under which it has developed ; 
the nature of the soil, whether irrigated or not, temperature, variety 
of cane, period of vegetation, richuoss, degree of maturity. 

2. That, whereas some canes submitted to single crushing yield 
from 70 to 73 kilos of juice, other canes under the same conditioiivS 
yield only from 55 to 56 kilos of juice. 

3. The direct determination of sugar in the cane, when operating 
oil the whole caiu'! does not give the true average richness, owing to 
the variable composition of individual canes and of canes grown on 
different soils, &c. 

4. That, the richness of the cane can onlj^ bo a,pproximately 
deduced by the indirect method, 

5. The direct determination of sugar in the cane -can be oilected 
with some approximation to accuracy in factories working by 
diffusion, the slicing of the cane affording the means of securing an 
average sample. 


29 
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6. The determination of sugar, in the fresh chips or in the finely 
divided cane, can only be relied upon when a sufficiently large 
quantity of the material is treated, at least 50 grams being treated 
hy successive extractions with boiling water, and the extraction being 
controlled by a final treatment of the residue. 

7. The foregoing observations apply also to the determination of 
sugar in the megass. 

8. Alcohol may also be employed for extracting the sugar, 
provided that the material is very finely divided, ami that tin? 
extraction is always controlled by a final w^ashing (or by a second 
extraction with alcohol if Soxhlet's apparatus is used). Yet we have 
showui that in certain cases the control extraction does not reveal any 
sugar, although this may be present in the material treated, because 
of the resistance of the cells to difiusion in the presence of alcohol. 
It is therefore necessary to treat the extracted material with water in 
order to make sure that the alcoholic extraction is complete. 

9. Cold aqueous digestion does not always yield accurate results 
under the conditions in ’which samples of cane, cane-chips, or megass 
are generally prepared for anabasis. The time required to reduce 
such samples to the requisite state of division renders the analysis 
impracticable, and there is also an appreciable amount of evaporation 
during such preparation. 

10. Por the determination of fibre in the cane the greatest care 
must he taken to secure an average sample, and the use of alcohol a,s 
a solvent must be abandoned. Alcohol precipitates from the juice a 
number of orgatiic and mineral substances, which remain with the 
true fibre and thus augment its weight by about OdlO to O’lOy. 
Moreover, sugar being much less soluble in alcohol than in water, 
it follows that unless great care is taken to ensure complete 
extraction, some sugar and other substances which are present with 
it in the juice remain to he weighed along with the fibre, and may 
thus increase the percentage of the latter by 0*5 or Id), or more. The 
use of alcohol ought therefore to be excluded from cane factories, as 
it has nearly been from beet sucreries. 

11* Por equal quantities of fibre by weight the canes do not offer 
the same resistance to milling, and do not contain the same pro- 
portion of cellulose. Our experiments on this subject are being 
continued . — fBidUiiu de V Assoc, des Clmnhtes.J 
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THE POLAPJMBTRIC DETERMINATION OF SUCROSE. 

By The Hox, Feahcis Watts, O.M.G., B.Sc., F.I.G., F.C.S., 
and H. A. Tempahy, B.Sc., A.I.G. 


For several years a keen controversy has been waged concerning 
the influence of temperature upon the polarimetric determination of 
sucrose. iHteration of temperature affects the determination in 
several ways : by causing changes in the volumes of the measuring 
vessels and polarimeter tubes, by altering the optical activity of the 
quarts; which forms an essential part of some forms of polarimeter, 
and possibly by affecting the optical activity of sucrose itself. 

Concerning all these points, except the last, there is absolute 
agreement between all the workers in this field ; the last has, however, 
given rise to very warm discussion. This has been reviewed by 
Dr. Wiechmann in a paper j)resented to the International Commission 
for Uniform Methods of Sugar Analysis^ in which he reviews the 
work of different observei’s, whom he classifies in two lists, namely, 
(a) those who maintain that change of temperature has no perceptible 
effect on the optical activity of sucrose, and (b) those who maintain 
that the effect is perceptible, • and measurable, and of sufficient 
magnitude to be taken into account in laboratories working at 
tropical temperatures. 

The question is of considerable commercial importance owing to the 
fact that large quantities of sugar are produced and sold in countries 
having a tropical climate and are then transferred to, and refined in, 
countries possessing a temperate climate. Should temperature affect 
the optical activity of sucrose to such an extent as to alter it even 
by *3 per cent, for a range of some 12® 0,, as some observers claim, 
then the seller in the tropics may be claiming payment on a basis 
which is in error by *3 per cent. This may appear small in itself, but 
when applied to some 4,000,000 or 5,000,000 tons of cane sugar 
produced in the tropics it means a sum in dispute of £120,000 to 
£150,000 a year. 

The subject has assumed great importance from the fact that the 
United States Government has decided that in determining the 
polariscopic test of sugar for customs purposes, the alleged change in 
the optical activity of sucrose with change of temperature shall be 
taken into account and a corresponding correction made, thus giving 
important official sanction to the views of one party. This has the 
effect of increasing the revenue by some $100,000 or more a year over 
the amount that would be levied, were the polariscopic test made in 
the tropical countries in which the sugar is grown, a sum sufficiently 
large to attract the attention both of revenue authorities and those 
dealing in sugar. 

* Reprinted in the International Sugar Journal, ToL II. (19 tO), p. 491 et seq. 
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In Tiew of the statements contained in the interesting paper by 
Wiechinaiin, already referred to, we set ourselves to inquire into the 
question with a good deal of care. Pure sugar from Iihalbaimi was 
used in the work ; this wais carefully dried before use. 

As a result we found that the standard weight of 26*048 grammes 
of sucrose dissolved in 100 true cubic centimeters of distilled water at 
30" 0. and read at a temj)erature of 29*3'^ C. gave a reading of 99*765, 
and in a second case when observed at 29*7^ 0. a reading of 99*79 on 
the Yentzke scale.* Introducing a correction of *034 per degree C. 
for the slight contraction due to change of temperature during the 
polarimetric observations, these readings become 99*745 and 99*78 
respectively. The readings are the means of a series taken by twm 
observers : they are in close agreement and are within the limit of 
acciiracj" obtainable on our instrument (a triple-held Schmidt and 
Haensch “white light” polarimeter). This instrument was checked 
by means of quartz plates which had been carefully standardised, 
both at the Eeichanstalt Charlottenburg, and by Dr. H. W. Wiley at 
^Washington. 

These readings, however, are not true percentages of sucrose in the 
sample of cane sugar. The following points require to be taken into 
consideration : — 

(a.) The Yentzke scale is based upon the solution of 26*048 grammes 
of sugar in 100 Mohr cubic centimetres equal to 100*228 true cubic 
centimetres. Hence our readings must be coiuected by multiplying by 

as our solution was too concentrated for proper observation 

on the Yentzke scale.* 

(&.) It is well known that the optical activity of quartz itself and 
therefore of the quartz wedge of the Schmidt & Haensch polarimeter 
is aftected by temperature : this has been carefully studied by Jobiii 
(Zeltschrift des Verehis fiir Ruhen Zucher Inclrntrie, 1898, p. 835) who 
finds that the correction to be applied to Schmidt & Haensch iiistrii- 
meiits may be expressed by the formula, Polarisation + (*0001 6^) Y, 
where t is the difference of temperature of observation from that at 
•which the instrument was standardised, and X is the scale reading. 

In the case of our observations this correction is — 

(a.) *00016 X IPS X 99*745 or *188 degrees Yentzke. 

(P) *00016 X 12*2 X 99*78 or *195 

Our readings in the two series of experiments thus become — 

99*745 +’138 — 99*933 
and 99*78 + *195 = 99*975 

*Tiie true cubic ceiitimefcre is taken as being the volume of one gramme of water 
\veig!«ed in vacuo at 4° C., 100 c.c. Mohr are defined in this case as being 100 

grammes of water at 17 -5“ C- in air, no correction being made for the effect of the 
displacement of air ; under these conditions 100 e.e. Mohr become equal to 100*228 c.c. 
true ; see Wiley, Principles and Practice of Agricultural Analysis, ¥oi. IIL, p. 90. 



393 


And wlieii corrected for the relationship) between Mohr and true 
cubic centimetres — 


99-933 X 100 
100-22S 


= 99*705 and 


99*975 X 100 
100-822 ' 


: 99-748. 


In the first instance we therefore observe a difierence of *294 per 
cent., and in the second one of -252 per cent. "We believe that we 
are correct in attributing this difierence to the effect of temperature 
upon the optical activity of sucrose. These results are in as close 
agreement with those of Wiley & Harrison as can be expected when 
the observations are made with a polarimeter. 

From the above observations we conclude that changes of 
temperature (uj> to about 30"^ 0.) cause a lowering of the reading 
on the Yentzke scale which may he corrected by the formula 
Polarisation + (*00023^) N, where t is the difference of temperature 
of observation from that at which the instrument was standardized, 
and iV is the scale reading observed. 

For solution requiring no clarifying reagents we recommend the 
the following : — 

The solution of 26 grammes of sugar in 100 irue cubic centi- 
metres. (This is equivalent to 26*048 in Mohr cubic centimetres.) 

The correction quartz change by Jobin’s formula, and the 
correction “Sucrose change” by the above formula, Polarization 
-f- (*00023)5) W, or combiniog the two, Polarization -j- (*00039)5) A. 


Erroe due to the Yoltjme oe the Lead Pregiritate. 

The foregoing method will give correct* determinations when 
■working with solutions requiring no clarification, but a serious 
error is introduced when the ordinary method of clarification is 
used— consisting in adding a solution of basic acetate of lead to the 
sugar solution and subsequently making up to 100 c.c. — due to the 
volume occupied by the lead precipitate, which results in the sugar 
being dissolved in less than 100 c.c. of solvent. 

The question of the effect of the volume occupjied by the lead 
precip>itate has been treated by several writers, hut does not appear to 
have received the general attention it demands. This lack of attention 
is probably due to the difficulty experienced in measuring it, and as 
it varies with each class of sugar dealt with, observers have found 
great difficulty in satisfying themselves of the a|)p3ropriate correction 
to apply. 

The method usually suggested for measuring this volume is that of 
Scheibler. In this method the sugar is dissolved in water, a 
measured quantity of solution of basic acetate of lead is added, the 
volume made up to 100 c.c., the solution filtered and the polarimetric 
determination made in the usual way. A second solution is made in 
a precisely similar manner except that the volume is made up to 
200 c.c. : this is filtered and a polarimetric reading taken. The true 
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polarimetrio leading of tlie sugar under examination is obtained by 
doubling the second reading and deducting this quantity from tbe 
first reading, tbe difierence is multiplied by two and deducted from 
the first reading, the result is the corrected reading. From this the 
volume of the precipitate can be readily calculated. This has been 
discussed by 'W’iechmann in a paper read before the International 
Congress of Applied Chemistry at Berlin, June, 1903.* in w’-hich ho 
points out several objections to it and suggests other methods. 

The chief objection to our minds lies in the fact that the possible 
errors in reading the polarimeter are of greater magnitude 
than the quantity it is sought to measure, as the following will 
show : — 

The volume of the lead precipitate, in the case of muscovados, 
can be taken as afiecting the polarimeter readings to the extent 
of some *2 to *4 Ventzke scale divisions, while the accuracy witli 
which a reading can be taken is about *05 to *1 Ventzike scale 
divisions. 


If we take a case in which the respective readings in a double 
dilution experiment w?‘ere 90*7 and 45’3 respectively the coiTected 
reading would be 90*5 ; if, however, the original readings are assumed 
to be in error to the extent of *05 divisions of the scale., and we 
calculate the corrected readings for all possible values we obtain 
corrected'’ readings ranging from 90*25 to 90*7, a variation greater 
thaii the quantity to be measured. This method is therefore obviously 
inapplicable. 

A second is that of Sachs. This is described by Wiechmaiin as 
follows : ' ‘ A precipitate is produced by suh-acetate of lead. This 
precipitate is wmshed with cold water and with hot water till all the 
sugar is removed, and is then introduced into a 100 c.c. flask; a 
normal weight of pure sugar is added, and the solution is made up to 
100 c.c. with distilled wmter. This solution is well mixed, filtered, 
and polarised, and the volume of the precipitate ascertained in the 
f ol lo wing m aimer : — 

J. Percentage of piirity of the sucrose in solution. 

A = Polarisation of the solution when containing the precipitate. 


: Volume of. the precipitate is equal to ■ 


This method is unsatisfactory partly from the 'want of delicacy of 
the optical method where errors of *05 to *1 degree Ventizke may 
occim in each reading, and partly because it involves much handling 
of the precipitate. 


All optical methods are open to the objection that the experimental 
errors ai*e bound to be relatively large, and the results' on small 
volumes of precipitates relatively inaccurate. 

* Internatimial Sugar JourncU, Vol. V. 1903, p. 376. 
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Otiier methods therefore should be sought to effect this measure- 
ment. A deusimetric method at once appears rational and obvious. 
Unfortunately, a method based on double dilution is not directly 
applicable to this problem, for the “excess gravity” of sucrose 
solutions is not a direct function of the concentration as shown by 
the classic researches of Gerlach and others, and any attempt to 
measure the volume of the precipitate by the effect of dilution on the 
specific gravity becomes extremely complicated. We have spent 
much time in an attempt to apply this principle to the jmoblem but 
without success. 

Wiechmann * adopted a process based upon cautious precipitation 
with sub -acetate of lead, filtering off the precipitate and wa.shing 
it with hot and cold water, after which it was dried at 100° 0. and 
v^eighed. The specific gravity of the precipitate was ascertained by 
weighing in benzene. Welchman As method involves some incon- 
veniences particularly in that it requhes a good deal of manij)ulation 
•of the precipitate. We have adopted a modification which reduces 
the work, and is, we believe, more satisfactoiur. 

In our method the operations of preparing the solution, precipitating 
with lead acetate t and making up to 100 c.c. are performed in a 
tared specific gravity flask, the water content of which is accurately 
known. The flask with its contents is weighed, after which the 
solution is filtered off and its specific gravity accurately taken. The 
precipitate is washed with water till free from sugar, dried at 100° G- 
and weighed, a tared filter i)aper being used to reduce the manipulation 
required. From these data the volume of liquid disx}laced b}^ the lead 
]>recij>itate is readily calculated.^ 

By using the solution from which the precipitate is thrown down 
IIS the medium in which its specific gravity is taken, 'we avoid a good 
deal of mantyiiiation and at the same time we have a mediiiiii in 
which it is quite insoluble. The subsequent operations of washing, 
drying, and weighing give but little trouble. 

F(.)lIowmg this method, the precipitates produced in the clarification 
of several sugars have been examined with the following results : — 


♦Loc. cit. 

t2 c.c. of a solutfou of basic lead acetate of Sp. Q-r. 1-27. 

I Weight of soUitioii and precipitate contained in tared Sp. Gr. i09*738 

gms. (A). 

Sp. Gr. of solution (S). 

Water content of flask at dO® C. ==tfl9'723. 

Whence solution content of flask at 30 0".= 109yW(} gms. (C). 

Weight of precipitate == ‘7240 gras, (B), 

0 — (A — Bj -432 gras. »= W. 

V'==~--=‘39 c.c. with sufficient approximation, 
d 
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Weiglit of precipitate 
from normal weiglit 
of sugar. 

Volume of 
precipitate. 

Sp. Gr. of 


gms. 

c.c. 

precipitate. 

1 

•6506 

•35 .... 

I -859 

2 

‘6530 .... 

*33 .... 

1-945 

3 

*6609 

*35 .... 

1 -888 

4 

•72-10 

•39 

1 -856 

5 

•7389 

•44 ■ . . . . 

1-OSO 

6 

•7400 

.42 ■ ... 

1-760 

7 

•6786 

•305 .... 

2*229 

S 

*6731 

•45 .... 

1*495 

9 

.... *656 .... 

•42 

1-560 

10 

•416 

•25 .... 

1-640 

I 

Hos. 1-8 are Muscovado Sugar. Ho, 9, Low-grade Crystals. 

Ho. 10, Yellow Crystals. 


Eroni these results, as well as from those of other observers, it is 
obvious that a very considerable error i^ introduced into the polari- 
nietric deterniiiiatioLi of sucrose, if no account is taken of the volume 
occupied by the lead precipitate. 

When working at tropical temperatures in the neighbourhood of 
30° G., the error produced by the volume of the lead precipitate to a 
large extent compensates the errors introduced by the effect of 
temperature on optical activity of sucrose and on the quartz wedge of 
the Schmidt and Haeiisch polarimeter. Thus tropical observations 
in which no corrections are introduced are more in accord with 
theoretically accurate readings than those in which correctious are 
made for the effect of temperature on the optical activity of cpiartz 
and sucrose while neglecting the effect of the volume occupied by 
the lead precipitate. 

In laboratories having a temperature near to that at which the 
polarimeters are standardized, and where no temperature corrections 
are necessary, the error introduced by the volume of the precipitate is 
serious. 

A method of clarification has been proposed by A. D. Horne by 
which, it is claimed, the error due to the volume of the lead 
precipitate is eliminated or reduced to a negligible quantity, while 
the method itself is as simple as those in ordinary use, and entails no 
extra work on the observer. 

Horne’s method consists in making up the sugar solution to the 
required 100 c.c. before adding the precipitating reagent, and using 
dry anhydrous basic lead acetate as the precipitant and clarifying 
imgent. This ensures that the sucrose is dissolved in 100 c.c. ot‘ 
solution and presumes that no change is introduced into the volume 
of the solution during the process of clarification. This appears to be 
the case provided that excess of the lead salt be avoided. The 

Eead bciore the Hew York secliou of the American Clxemical Society 
December, 1903. 
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Yoliime of the radicle entering into solution appears to compensate 
very closely the volume of the complex radicles removed by 
precipitation. To ensure accurate results, therefore, it is necessary 
to avoid the use of an excess of lead salt, for if excess be used the 
volume of the solvent liquid is increased and error creeps in. 

We have examined this method critically in the case of several 
samples of sugar, by determining the polarization when the solutions 
were clarified with basic lead acetate before making up to volume, 
then determining the volume of the lead precipitate in the manner 
already mentioned and correcting the polariscopic reading of the 
volume of the precipitate. The same samples were then clarified 
using Horne’s method* and the results were compared. 

Proceeding in this way we obtain the following results ; — 



VoL of 

Polarisation 

Polarisation 

Polarisation 



Ppt. 

usual 

corrected for 

Horne’s 


0.1 

c.c. 

method. 

vol. of ppt. 

method. 

Difference, 

1 

. . -33 

S9'o5 

. . 89*26 . 

. 89*35 

. . *09 

2 

•35 

. . S6-50 

. . 86*20 . 

. 86*20 

. . *00 

3 

. . -39 

87*55 

.. 87*23 . 

. 87*25 

.. *02 

4 

. . *44 

. . 90-30 

. . 89*91 . 

. 90*00 

.. *09 

0 

.. *42 

87*65 

. . 87*29 . 

. 87*30 

.. *01 

6 

. . -30 

. . 86*70 

. . 86*44 . 

86*45 

. . *01 

7 

. . -42 

. , 90*00 

. . 89*58 . 

— 

— 

8 

*25 

CD 

-r 

A 

o 

.. 97*15 . 

. 97*20 

. . *05 


, ^ IS'os. 1-6, Muscovado Sugar, No. 7, Low-grade Crystals. 

No. S, Yellow Crystals. 

In order to ensure accuracy and to avoid errors in samiiling low- 
grade sugars, in each case a considerable quantity of the sugar under 
examination was dissolved in water and the required quantities of 
this solution weighed out, instead of weighing the sugar directly, 
greater uniformity being attainable by this method. 

Prom these results we nia^* conclude that Horne’s method is a 
distinct advance in the direction of accuracy, whilst its simplicity will 
commend it to ail workers* 

As the outcome of this investigation we i*ecomineiid the following 
method of working as generally applicable : — 

(1) Use a weight of 26 grammes of the sample of sugar, dissolve 
in distilled water and make up to 100 true cubic centimetres. 

(2) Clarify by means of anhydrous basic lead acetate, avoiding 
excess. 

(3) Polarize at the temperature at which the solution is prepared and 
correct for temperature by the formula, Polarisation + t(*fil)038 t) 

* The weiglit of dry basic lead acetate used by us in our e^cperiments was ‘35 gms. 
tif the temperature is below that of standardization, the correction will be — 
instead of + . 
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where t is the difference between the temperature of observation and 
that at which the iiistrunient was standardized, and N is the Ventzke 
scale reading. 

Working in this manner will, we believe, secure a high degree of 
accuracy and at the same time uniformity between those working 
under diverse climatic conditions. We therefore commend this 
method to the careful consideration of those responsible for securing 
iiniforrii methods of sugar analysis, whether for official or technical 
purposes. 


(ItfliTi'sponiciice. 


]?IA’'E-EOLLEE MILLS. 

To THE Editor of “The Ihterhatiohal Sugar Joitrhal.” 

Sir, —Bef erring to jmur con’espondence column we note Mr. 
McNeil’s remarks regarding five-roller mills, wherein he gives the 
date that his firm commenced business as 1st October, 1881, and we 
beg to apologise to him if we are in error. 

We have examined our books and find we have an order in our 
books for a five-roller mill on the 20th of September, 1881, so that 
we at least commenced to make five-roller mills before the firm of 
Messrs. Aitken & McNeil had started business. We thank Mr. 
McNeil for giving us the date wffien he commenced business, so that 
we are hereby enabled to state the true facts of the case. 

Five-roller mills are made hj" most firms engaged in the con- 
struction of sugar machinery, hut the proportion is very small as 
compared with three-roller mills arranged for double or triple 
crushing, with splitting or crushing rollers in front of the first mill. 
The advantages and disadvantages of the five -roller mill are a, matter 
of opinion on wffiich both engineers and planters do not agree, which 
is borne out by the small proportion of five-roller mills made as 
compared with the other mills, as above stated. 

Yours truly, 

For Harvey Engmeering Co., Ltd., 

JajSCES Harvey, Director. 


10th July, 1905. 
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MOISFTHLY LIST OE PATENTS. 

€ommiinicated bj Mi\ W. P. Thompson, C.E., P.C.S., 

Chartered Patent Ag'ent, 6, Lord Street, Liverpool ; and 
322, High Plolborii, London. 


ENGLISH.— APPLICATIONS. 

11838. J. Wetter, London (communicated by M. Weinrich, 
United States). Frocess for pnrifi/rug masse-mfte sgrups or impure 
sugar solutions. 6th June, 1905. 

13214. J. Higginbottom, LiverjDOol. Improvements in ivhizzing, 
draining, or drying washed wheat, cereals, sugar, giainular matter, ores, 
minerals and the like. 27th June, 1905. 

14095. J. PIlGGlNBOTTOvr, Liverpool. Improvements in washing 
and, rinsing wheat, cereals, sugar, granular matter, ores, minerals and 
the like. 8th July, 1905. 

ABRIHGMENTS. 

16262. A. Burner, Yieniia, Austria. A neu) or improved jwocess 
for the mamufacture of starcii-like or anryloid-l ike tuhstances and 
sugar. 22nd July, 1904. This invention relates to the process for 
the manufacture of starch-like substauces from cellulose and 
substances containing cellulose, such as sawdu.st, wood sliavings, 
peat grass, and the like, consisting in the treatment of the cellulose 
with more or less heated dilute mineral acid, organic acid, dilute 
caustic alkali, more particularly caustic soda, borax lye and the like, 
starch-like material separated from the cellulose, and if necessary 
from resin and the like, being precipitated by suitable means, for 
instance, by the addition of common salt. 

10664. M. E. Ewen and G. H. Tomlinson, City of Chicago, 
County of Cook and State of Illinois, United States of America. 
Process for converting uutod cel Inlose. into sugar. 9tli May, 1904. This 
invention relates to the process of converting cellulose, which consists 
in placing a cpiantity of the cellulose in a closed vessel, introducing 
therein a suitable quantity of the gaseous product derived from 
heating- a solution of sulphiii'ous acid, and heating the mixture to a 
temperature from 12()-' to 160^ Centigrade until the conversion is 
effected. 

16546. S. Stein and M. Loeayenthal, both of Liverpool, xlu 
improved manufaditre of sugar. 27th July, 1904. This invention 
relates to the manufacture of levulose hy pulping or disintegrating 
dahlia bulbs, chicory roots, or the like, and heating and saccharifying 
the liquor obtained with the aid of the natural organic acids present 
in the liquor. 
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16346a. S. Steix and M. Loe^^exthal, botti of Liverpool. 
Iitijirovei nerds in the manufacture of inalin. 27tli July, 1904. This 
invention relates to tlie extraction of iiiuliii from the bulbs of 
dahlia, roots of chicory, and the like, by pulping, neutralising the 
pulp, clarifying the warm solution and precipitating the impurities 
by the use of a suitable re-agent, and finally precipitating the inuliii 
from the solution. 

6972. V. SciiiiTZE, Eiga, Eussia. Process of a) id apparidus for 
the frodnctian of crystals from snyar solutions and the Uhe, 23th 
February, 1905. This invention relates to a method of obtaining^ 
large well-formed crystals from hot saturated solutions, especially 
of sugar, directly from the syrup in one operation, characterised hy 
this, that both the concentration and the crystallisation operations^ 
take place ill a single vacuum apparatus kept constantly in motion, 
in such wise that the mother liquor concentrated in the first part of 
the apparatus is entirely cooled in the second part of the apparatus 
down to the external temperature or even less, while remaining in 
vacuo throughout, and therefore leaves the apparatus as solution from 
which the crystals have been entirely separated, 

GEEM AN. — Abribgmexts . 

160369. Adole Hixze, Eositz, South Africa. Apjniratus for 
tmtshiny sugar and the like. ISth March, 1904. This invention 
relates to an apparatus for washing sugar and the like, in which the- 
wasMiig fluid flows in counter-current to the sugar mass which is 
passed continuously through the apparatus, which is divided into 
several compartments, by means of a worm conveyor, and the 
principal feature is the combined arrangement of perforated scoops- 
and straining surfaces arranged alternately above and below on 
partitions, 

160670. Adole Gudee, Eatisbonne. A vertical evaporating' 
apparatus in which the heating of the flivid takes place m. boilin'/ do'wn 
pnpes round u'hich hot steam flows ^ and in order to obtain a. circukdion 
the rising curre'nt of fluid is separated from the descending one, 23rd 
Febriiaiy, 1904. In this invention the chief feature consists in the 
fluid being only conveyed to certain definite, preferably outer, groups 
of tubes, and this is done by dischai‘ge nozzles proceeding from a 
fluid distributer discharging above the upper edge of a downwardly 
projecting, checking and conducting, ring, separating the inner from 
the outer groups of tubes. 

160808. hLlSCHlNEXBATJ-AKT.-GES. YORMALS BbEITEELD DaXEK 
& Co,, Prague, Carolinental. An apparatus for packing cube sugar 
{■n boxes or the like. 9th July, 1904. This relates to apparatus for 
packing cube sugar in boxes and the like in which a number of rows 
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of cubes are simiiltaueously gripped by two bars, movable against one 
another, of a frame and lifted by means of two handles and trans- 
ferred to the box, and its characteristic feature is that one bar of the 
frame is made adjustable corresponding to the width of the box, 
whilst the other bar of the frame is composed of a number of 
independent pressure levers, each acting on a row of cubes, wdiich are 
simultaneously lifted by the depression, by means of two keys, of 
a bar parallel to the frame bars, and, on the release of the keys pressed 
on the separate rows of cubes independently of one another, by the 
action of springs and consequently^ lift these rows of cubes when the 
frame is lifted. 

160936. Gustay Hillebband, Werdohl, Westphalia. A shredding 
hiife having on its underside a sappoH arm formed with- a cylindrical 
surface, 2nd December, 1903. This improved shredding knife is 
characterised by its support arm having the form of a section of a 
hollow cylinder the under face of which rests in a suitably formed 
cylindrical recess of the knife holder and in the upper face of which 
a bar adjustable by means of screws is placed, the form of which is 
adapted to this surface, so that after loosening the screws the knife 
may be adjusted by turning and changed. The shredding knife is 
also characterised by the attachment bar {g) being able to be adjusted 
against the cutting edge of the knife by being turned, after the 
screws have been slackened. 


Note. — Copies of all published specifications with their drawings in 
these lists can he obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. 


Patentees of Inventions connected with the production, maim- 
factiire and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The Iniernationiil Sugar Jonrnal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, a,s 
w^ell as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 



402 


IMPORTS A.ND EXPORTS OF SUGAR (UNITED XINGDOM) 

To END OF June, 1904 and 1905. 

IMPORTS. 



i Quantities. 

I'aluk.s. ' 

Germany 

Hoiland. 

Belgium 

France 

Austria-Huiigaiy 

Java 

Philippine Islands 

Cuba 

Peru 

Brazil 

Argentine Republic .... .... 

Mauritius 

British East Indies ........ 

Br. W. Indies, Guiana, &c. 
Other Countries 

Cwts. 
3,607,137 
i ' 80,176 
i 166,624 
: 102,137 

! 676,136 

i 925,070 
i 

j 

i 52^654 

1 81,793 

1 

255,172 

112,107 

708,236 

363,348 

IHUO. 

Cwts. 

1,769,736 

76,636 

274,915 

102,073 

253,628 

1,271,923 

690,816 

27,996 

139,034 

332,571 

724,581 

610,655 

lit' 4. 

£ 

1,592,954 

32,935 

70,600 

45,959 

305,200 

380,837 

234,828 

31,039 

93,355 

45,395 

454,173 

165,865 

iwi,"). i 

£ I 

1,154,259 ! 
55,877 ' 
206,066 
75,708 ' 
182,622 
942,159 

499,755 

18,087 

78,350 

179,688 

610 , 57 c 

430,314 

Total Raw Sugars. 

Refined Sugaiis. 
Germany ...... 

Holland. 

Belgimii 

France 

1 Other Countries 

j 

‘ Total Refined Sugars . . 

i Bloiasses 

7,601,590 

0,274,564 

3,453,140 

4,439,463 

' 5,795,579 

1 1,554,612 

1 222,051 

1 1,105,531 

1 163,120 

4,895,780 

672,761 

124,133 

637,577 

268,059 

3,241,432 

911,987 

126,296 

599,977 

86,295 

4,109,798 
591 ,567 
108,541 
539,342 
219,754 

1 8,840,893 
; S69,0SS , 

! 6,598,310 

1 1,158,508 

4,965,987 

160,729 

5,569,002 

235,029 

j Total Imports 

Il7, 311.571 1 

il4,031,382 

8,579,856 

10/243,492 

EXPORTS. 

BiiiTisH Refined Sugaiis. 

Cwts, 

Cwts, 

£ 

£ 

Sweden 

1,770 

184 

702 

m 

Norway 

12,541 

9,908 

6,529 

7,880 

Denmark 

60,310 

39,648 

30,616 

30,494 

Holland 

27,579 

36,713 

14,354 

30,155 

Belgium 

5,683 

2,977 

3,029 

2,198 

Portugal, Azores, &c. 

9,035 

8,153 

4,798 

6,316 

Italy 

2,457 

1,344 

1,159 

964 

Other Countries 

157,336 

116,139 

97,407 

309,733 


276,711 

215,066 

158,594 

187,013 

Foreign & Colonial Sugars. 





Refined and Candy 

15,320 

10,080 

10,375 

9,683 

Unrefined 

53,820 

28,736 

29,377 

22/214 

Molasses 

634 

992 

343 

378 

Total Exports 

346,485 1 

254,874 

198,689 

220,188 
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UNITED STATES 

(Willett 4' Gray, 

(Tons of 3,240 lbs.) 

Total Eeceipts, Jan. 1st to July 20tb 
Receipts of Refined ,, ,, ,, 

Deliveiies ,, ,, ,, 

Con s umption . . 

importers’ Stocks July lOtli . . 

Total Stocks, July 26tli 

Stocks in Cuba, ,, .... 


CUBA. 


(Tons of li,24Ulbs.) 


Local Consumption (six months) 


Stock on 1st January (old crop) 

Receipts at Ports up to June 30th . , 

Mat'ana, "WOth June, 1905* 


1905. 

1904. 

Tons. 

Tons. 

1 , 062 , 1«7 

.. 1 , 108,650 

748 

314 

972,903 

.. 1 , 097,509 

899,555 

983,347 

79,284 

23,242 

220,000 

166,013 

300,000 

108,500 

1904. 

1903. 

5 , 727,162 

.. 2,549,613 

SUGAli, 1904 AND 1905. 

19C4. 

19U5. 

Tons. 

Tons. 

896,073 

705,005 

161,819 

351,879 

1,057,892 

,, 1,056,884 

20,900 

21,790 

1,078,792 

.. 1,078,674 

94 ,83o 

— 

983,957 

.. 1,078,674 

J. CtUMA.— 

-E. I\1e.7ek. 


UNITED EINQDOM. 


Statement of Imforts, Exfokts, and Consumftion for Six Months 
ENDING June 30th. 



Imports. 


Exports (Foreign). 

Sugar. 

1903. 1904. 

1905. 

1903. 1904. 

1905. 


Tons. Tons. 

Tons. 

Tons. Tons, 

Tons. 

Reiined 

.... 454, 3e9 , . 442,1'45 . . 

329,915 

1,048 .. 766 

. . 504 

Haw 

.... 290,625 .. 380,079 .. 

313,728 

1,516 .. 2,691 

.. 1,437 

Molasses 

.... 37.401 43,454 .. 

57,925 

60 . . 32 

49 

Total 

.... 782,425 .. 865,578 .. 

701,568 

2,624 . . 3,4B9 

.. 1,990 



Ho 

\i,K Consumption. 



1903. 

19U4. 

1905. 



Tons. 

Tons. 

Tons. 

Refined 


428,098 

, . 453,292 . . 

326,758 

Refined (In Bond) in the United Eiimdom 

^ — 

. . 246.948 . . 

250,695 

Raw 


, 270,811 

. . 62,650 . 

50,081 

Molasses 


33,115 

.. 41,046 .. 

56,070 

Molasses, manufactured (in Bond) in IJ.K 

— 

.. 31,170 .. 

25.781 

Total 


, 732.024 

.. 835,106 ., 

709,385 

Lea $ Exports of British Refined. 

. 19,439 

.. ' 13,835 .. 

10,753 

Total Horne Consumption of Sugar 

. 712,585 

.. 821,271 .. 

698,632 
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Stocks of Sug-ae ik Eukope at tjnevek pates, July 1st to, 26th, 

COMPAEEP "WITH PEEVIOHS YeAES. 

In thousands of tons, to the neakest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg*. 

Eranco. 

Austria. 

Holland and 
Belgium. 

Total 

lOOd. 

147 

516 

4 0 0 * 

‘iOO j 

231 

67 

1395 


1904. 190J:L 19p2. 1901. 

Totals .. .. 1900 .. 1998 .. 2113 .. 1191 


•Twelve Months’ Consumption of Suoae in Eubope for 
Three Tears, endino June 30th, in thousands of tons. 
(L%cU€ii Circuhtr.J 


Great 

Britain. 

Germany. 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1904-5. 

Total 

1903-4, 

Total 

1902-3. 

1602 

! ' 

! 1023 

1 

630 1 
1 

166 

1 175 

3801 

! 

4126 

3435 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 


(From Zichfs Monthly Ciretilar.J 



1904-1905. 

1903-1904. 

1902-1903. 

1901-1902, 


Tons, 

Tons. 

Tons. 

Tons, 

OeriiLauj ..... 

. 1,575,000 . 

.1,927,681 

.1.762,461 

,2,304,923 

Austria 

. 893,000 . 

.1,167,959 

.1,067,692 

.1,301,549 

Eranee 

. 625,000 . 

. 804,308* 

. 833,210 

.1,123,533 

Eussia 

940,000 . 

.1,206,007 

, 1,256.311 

.1,098,083 

Belgium 

. 173,000 . 

. 203,446 

. 224,090 

. 331,060 

Holland 

. 135,000 . 

. 123,551 

, 102,411 

. 203,172 

Other Countries 

. 840,000 . 

. 441,116 

, 325,082 

. 398,236 


4,681,000 

5,874,968 

5,661,257 

6,760,356 
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NOTES AND COMMENTS. 


The Paris Sugar Gamble* 

Gambling in sugar futures has always been a stock transaction of 
Paris speculators ; but we question if ever a greater failure has been 
recorded than that which befel one of these individuals Just lately. 
This was a Member of Parliament, M. Jules J alujzot, who sits in the 
Chamber on the Nationalist benches. He is principal proprietor 
of the large Prxntemps emporium, and owns two newspapers besides. 
Not content with his already large income — he was said to be 
drawing £60,-000 per annum from the emporium alone — he has for 
some years been carrying on huge, speculations in sugar. His latest 
attempt was the biggest of all. Buying for a rise, his operations 
involved some three million sacks of sugar. Needless to say, this 
•quantity only^ existed in a speculative sense, and had no actual 
•existence. Prices, however, instead of stiffening, declined steadily. 
As a consequence, M. Jalussot was unable to meet his liabilities, and 
Ms losses are put at anything between £600,000 and £800,000. 
Several other firms have failed through this deal, including Messrs, 
Emile Simon & Go. 

It is pretty evident that the long bull and bear struggle, which 
has been going on in the Paris sugar mai'ket for the past ten months, 
has tended to keep prices up much longer than would otherwise have 
been the case. It is therefore a matter of some satisfaction to note 


30 
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tliat tlie principal agitator has not secured the coup he desired, but 
bas instead burnt his fingers yerj" badly. It is a pity that such 
purely speculative dealings, possessing as they do such far-reacMiig 
results, are not rendered illegal. If, however, there is any truth inr 
the report that the Erench Government are going to inquire into the 
legal aspects of the affair, it is to be hoped they will discover a 
modus opercmdi for preventing the recurrence of similar disasters. 
This big failure is only one more illustration of the folly of stock 
exchange speculations, where one or two individuals endeavour to 
corner a market; but we fear it will be some time yet ere the 
responsible Governments will summon up courage and grapple with 
the problem by making such transactions a crime. After all, public 
opinion will have to take the first step and clamour for this reform. 
Until it does so, the populace at large will continue to pay every now 
and then enhanced prices for certain commodities just to enable some 
daring speculator to secure a fortune, or lose one when it was almost 
within his grasp. 


Cubans Attitude to the United States, 

In the interesting account of Dr. Herzf eld’s trip to Cuba, to be 
found on another page, reference is made to the deep-rooted animosity 
which the Cabans show to the Americans. No real explanation of 
this attitude is forthcoming and at first sight it seems ungrateful, 
considering the freedom the American intervention conferred on Cuba. 
But the Cubans seem to have a suspicion that the American help was 
far from disinterested ; and that the United States had as an ultimate 
object the capture of the Cuban trade. Whether this suspicion be 
well-founded or not, it is clear the Cuban Government realize that an 
arrangement which limits the number of countries to which they can 
export their staple product, sugar, is not altogether a blessing. They 
see that if the United States alone will take their sugar, they also will 
be ill a position to govern prices, and consequently the Cubans would 
sell at a disadvantage. The latter have, therefore, taken a step Avhich 
should have a far-reaching effect. The discussion by the Brussels 
Sugar Commission last session of Cuba’s fiscal system, while not 
brought to any definite issue, seems to have awakened Cuba to the 
danger that she is threatened with, should the Powers signatory to the 
Brussels Convention decide to penalize her sugar. Therefore, while 
not showing any desire to become a party to that Convention, she has 
resolved to reduce her import duties to the limits allowed by the 
Convention. She will henceforward be able to have some choice of 
markets for her sugar, and any attempts on the part of the Amoricaii 
Sugar Trusts to squeeze her profits will have much less chance of 
success. 

It is true the duties reduced refer only to raw sugar, hut Cuba does 
not, and is never likely to, export refined sugar ; all she refines is 
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ooiisumed in tlie island. So we do not think her case will trouble the 
Brussels Commission at their next sitting. 

We welcome this latest conformity to fair trade ; it opens up to the 
British consumer an immense source' of supply, and will do much to 
prevent any future recurrence of the disastrous high prices of last 
winter. As the United States are exploiting sugar production in both 
Porto Eico and the Philippines, their demands on Cuban sugar will 
not be so great in a year or two. The Cabans will, therefore, do well 
to tap other markets. At present no Cuban sugar Avhatever reaches' 
the United liingdoin ; and the excess of beet over cane entering this 
country at present is still far too large to prevent the market from 
being influenced by the character of the beet crop. Onl}^ when cane 
e.xTreds beet, and several sources of cane sugar exist in reserve, will a 
really steady market be obtained. And this is a desideratum we hope 
to see, ere many years are past. 


Sugar in Behar. 

An old planter, writing to the Englishman of Calcutta, gives his 
reasons for the failure of the Behar sugar industry in the forties. 
When it was first started no attempts were made to carry on either 
the agricultural or manufacturing branches on a scientific basis. BTo 
attempts at manuring were made, and no rotation of crops was 
thought of ; consequently, the originally rich soils got speedily 
exhausted, and the production fell from 60 maunds per bigha to 2|-*. 
The sugar was badly made, and after bagging became a sticky mass, 
so that it fetched next to nothing on the Calcutta market. Open pan 
boiling was generally employed; but one factory which installed 
vacuum pans turned out a more successful product. The exhaustion 
of the lands was, however, the principal cause of failure, and when 
better prices began to be secured for indigo, the cultivation of the 
latter plant speedily superseded that of the sugar cane. 

But with the decline in the demand for natural indigo, which has 
been evident for some years past, a return to the cane sugar industry 
is not surprising. The advent of better machinery and more 
scientific field work is producing very different results to what were 
obtained half-a-ceiitury ago ; and excellent sugar is now turned out, 
which meets with a ready sale. The soils of Behar are not, however, 
volcanic or virgin soils, and a careful rotation of crops, combined 
with judicious manuring, is necessary. Irrigation canals are now 
being constnicted, and these will make up for the somewhat 
uncertain rainfall. The most up-to-date establishment, that of the 
India Development Ltd., is doing ver^’^ well; both the sugar and 
molasses sell very readiljq and it is not necessary to resort to rum 
manufacture. 


1 maimd ~ 82? lbs. ; 1 bigha «« ?, acr«^. 
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Patent Lev u lose. 

Ml*. Sigmund Stein, of Liverpool, has, we learn, patented a process 
of cheaply manufacturing Levnlose andinulinand supplying them in 
the form of sugar, "bread, milk, or other foods for diabetics. It is 
pointed out that so far the only substance which has been available 
as sweetening material for diabetics is saccharine, an expensive 
derivative of coal tar. But various medical aiithorities have declared 
that it has a deleterious eiffect, as it destroys the enzymes. Con- 
sequently a demand arises for a substance which is not only 
non -injurious, but which has nourishing properties equal to those of 
ordinary sugar. 

The Patentee has succeeded after long experimentation in finding 
plants from which he can extract levulose in, no doubt, sufficient 
quantity to supply the demand. He proposes to manufacture there- 
from foods for diabetics ; amongst them, bread, wffiich he claims will 
contain all the constituents which can he assimilated by the system 
and have no injurious percentage of starch. Such foods will also 
be of paramount value to consumptives, and as a useful remedy for 
wasting diseases of infants and young children. 

Apart from its employment as a medicine, levulose is of use for 
various industrial purposes. It is five times sweeter than ordinary 
sugar, is perfectly soluble in water, and has the advantage that it will 
not crystallize out in solution. So far, however, its high cost of 
production has rendered its general application out of question. Yet 
it could be advantageously employed in the confectionery trade; in 
the brewing industry, where it would replace glucose and invert 
sugar ; in the manufacture of preserves, marmalade, artificial honey, 
and aerated waters; and for the purpose of flavouring wines. This 
new process will doubtless enable this substance to be turned out at 
a moderate price. A Company has been formed to work the patent. 


A New Work oe Sugar. 

We have pleasure in drawing attention to a new work on sugar, 
entitled ‘‘ Sugar and the Sugar Cane,” by Mr. Noel Leerr, the 
author of Sugar House Notes and Tables,” a hand book for factory 
managers and chemists. His latest attempt is a bold one, and covers 
a large ground. Few branches of the sugar industry fail to find 
mention in his work ; and, however short of the ideal certain sections 
of the treatise may prove to those persons who are wull up in their 
particular study, Mr. DeeiT deserves every credit for having attempted 
to combine in one readable whole matter which has hitherto been but 
sparingl}^ published, each in its own section, by the various experts. 
The few comprehensive woi'ks on the sugar cane which have been 
issued ten or twenty years ago are now hopelessly out of date; 
and much new information of a valuable character which has since 

^ The Levulose Co., Ltd., 90, High Holborn, London, W.O. 
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appeared has been published in foreign languages, thus rendering it 
inaccessible to the majority of English readers. Mr. Deerr has now 
endeavoured to give us their gist, and his compilations from Dutch 
and German writers will be highly acceptable. A feature of the hook is 
the splendid set of coloured plates illustrating well-known sugar canes; 
no such fine representations have yet, to the best of our knowledge, 
appeared in any English work. Particulars of this hook will he 
found in our advertisement columns. 


THE CEISIS IN THE SUGAB MARKET. 


In the year 1902, thanks to the State Bounties and the Cartel 
Bounties — especially the latter — we had a great, an unprecedented 
fall in the piice of sugar. Stocks accumulated so prodigiously that 
the price fell to a point more than 30 per cent, below the natural cost 
of production. Producers — even bounty-fed — became grievously 
alarmed, and they applied the proper remedy, reduced production. 
But this was not sufficient. Prices rose slightly, but remained below 
cost. Nature, however, came to the rescue and did what the producers 
desired. A great drought in 1904 reduced the output of the European 
beetroot crop by more than a million tons. Speculators rushed in 
and prices rose far above what circumstances justified. If the crop 
of 1904 had given an average yield prices would have remained below 
cost, and it would have been necessary to make a further reduction in 
the sowings for 1 905. This necessity has been avoided ; but the rise un- 
fortxinately led to large contracts for roots at high prices, and instead of 
a reduction we see a large increase in prospect for the crop of 1905-6. 

Ill the meantime the high prices have thrown consumers hack upon 
invisible stocks, so that the European consumption for the first ten 
months of the present campaign shows a falling off, as compared with 
the abiiormal increase in the corresponding period of 1903-4, of more 
than 350,000 tons. The falling ofi in the beetroot crop caused by the 
drought amounted to more than a million tons, hut was partially 
counterbalanced by an increase of nearly 300,000 tons in the cane 
sugar production. Adding to this compensation the 350,000 tons of 
apparent reduced consumption, the net loss of supplies becomes much 
more manageable, especially as stocks at the beginning of 1904-5 
were still excessive. 

All these facts were — or ought to have been — known or anticipated 
last January. Warnings were given that invisible stocks would 
come to the rescue, as they always have on former occasions of 
speculative boom. But operators for the rise were, as usual, deaf to 
all warnings. They faced the day of reckoning and liquidated their 
May and August engagements in presence of a perfect panic. The 
big operator in Paris has failed for £600,000, and has dragged down 
with him many large houses. Little speculators in large numbers 



have gone with the big ones ; and we hear of butchers, bakers, 
grocers, hairdressers, and ballet girls w^ho are now bemoaning their 
losses in Paris. 

There are many morals to be drawn from all this, but we leave the 
more manifest reflections in order to point to the real fact which 
underlies this sad story. The world depended practically for its 
sugar supply on the European beetroot crop. If that were to fail 
supplies would be reduced by more than 50 per cent. When it even 
partially fails prices are bound to go up far beyond their normal 
range. The history of the sugar market for the last twenty years is 
a conclusive proof of this fact. And why is it so ? Simply because 
the production of the European beetroot sugar has been pushed and 
stimulated and bolstered up bj^ enormous bounties. But for them 
the overwhelming stocks of 1901-4 would never have accumulated, 
and prices would never have fallen to Os. per cwt. But for them a 
drought in a small portion of Eimope would never have reduced the 
production of the world bj’- 926,917 tons, and prices would never have 
risen to 16s. per cwt. The facts are very simple and very manifest, 
and yet party politicians want to make the ignorant elector believe 
that the abolition of bounties is the cause of all this disturbance. It 
is quite clear that if the bounties had not been abolished the disturb- 
ance would have been far jnore intense. Cferniany and Austria 
would soon have been mastei’s of the situation, and cane sugar would 
have become a thing of the past. Let these politicians tell us what 
wmiiid then have liappened when the next drought set in in those two 
countries. 

This crisis— caused entirely by the bounties— has left an awkward 
legacy behind it. The great rise, which culminated in January, has 
caused the European producers of beetroot sugar to sow 1,879,000 
hectares this year instead of 1,010,000, an increase of more than 10 
per cent. There is every prospect of a good crop and a large yield of 
sugar. Excessive supplies will again be the order of the day. ^\s 
the bounties w'ere the cause of the great fall, and, by making us 
dependent on beetroot for our .snpjdies, were also the cause of the 
subsequent rise, it is manifest that the unfortunate increase in the 
present beetroot crop must also be laid to the door of the bountic\s— 
an aftermath. It will throw us hack for another year or two in 
restoring the sugar production of the world to its natiira,! (X)iHlition 
and opening all the natural sources of i^roduction to free competition 
on the basis of the cost of production. If the present quotations for 
new crop beetroot are a reliable indication of the (m)ui'so of ])i'ices 
during next year there will be no encouragement to natural producers 
to expand and launch out into new ventures. Prices will still remain 
below the cost of production and we shall have to wait for tho naturjil 
remedy- We shall, however, have one comfort — politicians must find 
some other grievance than the great rise in the price of sugar. 
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SIMPLE METHODS OE CHEMICAL CONTEOL. 
By T. H, P. Heriot, P.O.S. 


(Conilnmd from page oTiJ.J 


Weighing- and Measuring. 

It is necessary to repeat that tHe object of these papers is to enable 
the reader to judge for himself concerning the practical utility of 
chemical knowledge in the sugar factory. 

As no mere description, however accurate, can fully represent the 
object described, so no scientific statement will appeal to the practical 
man with the force of an experiment carried out Avith his own hands, 
or of an observation made with his own eyes. Is it then too much to 
expect liim to agree to a practical test of methods which have long 
been adopted by his competitors ? Those who are disinclined to gain 
new experience when it costs something need look for no instruction 
from these papers. We must assume that the laboratory has been 
fitted up and furnished with the apparatus specified in the last chapter, 
and that the reader will forthwith practice Avhat he reads. Some 
description of the instruments to be employed and instructions 
regarding their use will be necessary before entering upon the main 
subject before us, 

Chemical tests are either qualitatwe or quantitative in character. 
The former are required when examining an unknown material in 
order to ascertain whether it contains this or that substance; the 
latter when it is further desirable to know the relative proportions 
of the constituents. Eor example, the qualitative composition of the 
sugar cane has long ago been ascertained, but because the component 
parts occur in very variable proportions the chemist is called upon to 
ascertain the quantitative composition of particular canes, of the 
juice expressed from them, and of the vaiious products into which 
the juice is worked up. 

Having seen that such quantitative analyses must necessarily he 
nnide on small samples, we may be prepared to find that the weights 
and measures used in the laboratory are of an entirely different order 
to the tons and gallons adopted in the factory. 

The Mdfical System , — Erom the Metre, or unit of length, is derived 
the Litre, or unit of volume, and the Gram, or unit of weight; the 
Gram being the weight of one cubic centimetre of water, measured at 
its maximum density. Larger and smaller measures are derived 
from these throe by multiplying or dividing them by 10, 100, 1000, 
as shown below : — 
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Length. Metre. 
Millimetre =: 
Centimetre =: y-J-g- 
Decimetre = y^- 

Metre m 1 
Decametre =: 10 

Hectometrezr: 100 
Eiometre =:10C)0 


Volume. Litre. 

Millilitre = 
Centilitre ^ y 
Decilitre — 

Litre = 1 
Decalitre z= 10 
Hectolitve= 1 00 
Kilolitre = 1000 


Weight. Grram. 

Milligram = -rtL,! 

Cexitigi*am=: yt-- 
I)ecig'raiii = 
Grani = 1 

De(aigraia= 10 
HcctogTani=: 100 
Kilogram =:1()0(> 


Instead of emplo3dng different words (f.e., ounces, pounds, quarters, 
&c.,) to express multiples of one kind, it will be seen that metrical 
measures are distinguisbed hy j)relixes, wMcb. are the same for all 
similar multiples and can be committed to memory in a few 
minutes. 

Tbe direct relation between length, volume, and weight, may be 
illustrated as follows : — 

Length. Volume. Weight. 

1 Metre ’" = 1 Kilolitre = 1000 Kilograms. 

1 Decimetre-'* = 1 Litre = 1 Kilogram. 

1 Centimetre-" = 1 hlillilitre = 1 Gram. 


When this unified system is contrasted with that Jumble of 
independent standards and diversity of weights and measures so dear 
to the British nation, the great simplicity and practical advantages of 
the metrical system will readily be seen. It has long been universally 
adopted for scientific work, and laboratory nieasiirenients are mainly 
concerned with grams and cubic centimetres. 

In the factory a ton of material can be weighed to within, sa}", one 
pound. Let the former weight be represented in the laboratory by a 
sample weighing one decagram (less than half-ounce), it then follow^s 
that every pound weight in the factory will here be represented by 
— Vyth part of a decagram, say 4l milligrams 
ounce). 

As such minute weights may have no jmactical meaning to many 
of our readers, we submit an illustration from the mining industry. 
A gold-bearing ore, if favourably situated, can be worked at a pr(»fit 
though it contains only half an ounce of gold to the ton. How is 
the richness of such an ore ascertained? Samples are sent to the 
assayer^s laboratory and submitted to certain smelting and rofming 
operations by which the gold may be separated without loss. But 
the assayer's “ton’’ is only about 30 grams, and the above pro- 
portion of gold would be rej)resented by half a milligram. He must 
therefore employ a balance capable of detecting the tenth part of 
one milligram (or the ten thousandth part of one gram). Here, then, 
is an instance of an important commercial undertaking being set on 
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foot and its operations controlled by weigbing to tbe fourth decimal 
place. 

The Chemical Balance.— Th.Q following instructions must be care- 
fully studied before attempting to follow tbeni:— -Tlie instrument 
being very delicate and therefore easily injured, the greatest care 
must be taken in unpaclang the separate j>arts from the drawer of 
the case. Cleanliness being an absolute essential, the interior and 
exterior of the case will require a little polishing, and the metal parts 
of the balance should he rubbed over with a soft piece of wash-leather 
before being placed in position. 

The only fixture in the case is a central pillar with horizontal arms 
which act as supports for the moving parts. The pillar itself is 
hollow, and encloses a rod which can he raised or lowered by turning 
the milled screw in front of the case. The top of this rod is furnished 
with an horizontal plate of agate. 

Examining the loose parts, the brass beam of the balance is easil}" 
recognised by the central agate prism, the fine edge of which, when 
resting upon the agate plate just referred to, forms a fulcrum upon 
which the beam can swing with a minimum of friction. At either 
end of the beam are smaller agate prisms (directed upwards) ; these 
will eventually support two other agate plates connected with the 
hooks from which the pans are suspended. 

In order that the slightest motion of the beam may be rendered 
visible, the long pointer is to be fixed at its centre, perpendicular to 
the direction of the length of the beam, and directed vertically 
downwards, so that the pointed end moves opposite the graduated 
ivory scale at the foot of the central pillar. This pointer ]3i*ojects 
in front of the beam, so that attention must be drawn to certain 
marks by which the front of the beam may be recognised. At one 
extremity wall he found two small dots to indicate “kvft,” and at 
the other extremity one dot to indicate “right” ; the pans, stirrups, 
and hooks being also marked with one or two dots, according as they 
belong to the right or left side of the beam. 

Unscrew the brass knob from the centre of the beam, and place the 
flat end of the pointer in its jdace, so that the pointer is on the 
marked side (or front) of the beam ; the twm pins on the pointer 
fitting into the holes provided for them in the beam. The knob is 
now replaced and screwed home upon the pointer. Wipe the beam 
clean and place it upon the supports in the balance case. 

The hooks, from which the pans are suspended, are connected to 
small-grooved agate plates, which may now he placed upon their 
supports at either end of the beam ; the hook marked with two dots 
going to the left hand side. The pivotted bar on each stirrup is set at 
right-angles to the fixed bar, to receive their respective pans, and 
then the stirrups are suspended from their proper hooks. 
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Tlie complete balance should now appear as in Ftg, Ij. 

It should stand at one end of the spare table, preferably facing a 
window, and must not be shifted after being adjusted. To complete 
this exaiiiinatioii, reference must be made to the action of the 
horizontal supports. "WTien not in use, the milled screw of the 
balance is always turned to the left, thus lowering the vertical rod 
which supports the central agate plate, bs’ow, in this position, the 
beam rests entirely upon the rigid supports, the central agate plate 
being lowered out of contact with the central agate knife-edge on the 
beam. In the same manner, the two extremities of the supports 
(not shown in Fig. ,J), are adapted to lift the grooved agate plates 
clear of the small agate knife-edges at either extremity of the beam. 



The "‘bearings'’ of the beam and pans are thus held out of gear 
until a weighing has to he made, so that the addition of weights to 
either of the pans has no effect whatever. But on turning the milled 
screw slowly to the right, the central agate plate is raised into contact 
with the central knife-edge, and, rising still higher, lifts the beam 
clear of its supports, tbe grooved agate plates being simultaneously 
raised upon tlieir knife-edges so that the pans hang freely. 

AiijusUmj and Testing the Balance. — The instrument must first be 
accurately levelled, by means of the three screws underneath the 
case until the' bob of the pendulum is exactly over the the fixed point 
attacked to the central pillar. The front of the ease being closed, the 
milled screw is gently turned to the right as far as it will go. If the 
free end of the pointer remains steady opposite the centre (or zero) of 
the graduated ivory scale, the balance is probably correct, and the 
milled screw is slowly reversed. But more generally the pointer 
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moves away from tlie centre of the scale ; in which case, count the 
divisions it moves over, first on one side and then on the other side of 
the ZQTO line. If these agree the balance is correct, but the beam 
may be allowed to swing once or twice to make quite sure. The 
motion of the beam should not be sufficient to canq^ the pointer 
beyond the last division of the scale. To bring the oscillating beam 
once more to rest, watch the movements of the pointer, and, when it 
approaches the zero line, gently reverse the milled screw. 

(hlOTE. — Unless this precaution is always observed the agate 
knife-edges receive a sudden jar which may jjermanently effect the 
delicacy of the instrument.) 

Should the foregoing tests fail to cause the beam to swing, it may 
be necessary to turn the milled screw soinew^hat more rapidly, 
wmtching the index pointer closely. xV few minutes’ practice will 
render this preliminary operation easy. 



Iko. 5. 


If the beam swings unequally, the pointer covering, say, seven 
divisions to the right and two to the left, it is obvious that the left 
side of the balance is heavier than the right. Assuming that all the 
parts are clean, and that the i)a.ns and hooks are attached to their 
proper ends (as indicated by the marks referred to above), the balance 
must bo adjusted by means of the small nut on the tlueaded pin 
whieli projects from the right hand extremity of the beam. On the 
above supposition, this nut xruxst be moved slightly awmy from the 
centre of the beam (in order to increase its apparent weight by 
increasing the leverage it exerts upon the central fulcmm). This is 
effected by a very slight txirn of the nut in the required direction. 
The case being again closed, the milled screw is turned to the right 
as before. With a little patience this adjustment is soon completed ; 
the pointqi’ swinging an equal number of divisions on either side of 
the zero of the scale. 
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A few words now coxicer.’^^^^^ weights, illustrated in lug. 5. 
These comprise brass weiglidi"’ inaiked 100, 50, 20, 10, 10, 5, 2, and 
three 1 gram weights ; then (decigrams) made of 

alumiiiiuTii foil and marked ^ ’ then the hiiiidi'edtlis 

(centigrams) marked *05, *02, *0.^' lastly, the thousandths 

(milligrams) made of aluminium*^'. distinguished only by 
their shape, *005 having five sides, sides, and *001 being a 

short straight piece. These weights handled, hut are 

Lifted from the box and returned of the forceps 

supplied for the purpose. The box must he kept cfes,^^ when not in 
use. If a weight accidentally falls, search should be""dS?^6diately 
made for it, as it would be comjdetely ruined if trodden iipoii^ When 
found it should be wiped scrupulously clean with a soft piSS^ 
wash-leather. 

The balance being now ready for use, the quality of the workman- 
ship should be tested by placing the *001 (milligram) weight on one 
of the empty pans, and turning the milled screw. If the beam is not 
caused to swing, the pointer will probably he deflected, say, one 
division from the zero where it will remain steady. But if the beam 
oscillates it will be found that the deflection of the pointer becomes 
more conspicuous ; it may, for example, move three divisions to one 
side and five divisions to the other. The indications of the pointer 
are thus shown to be more delicate when the beam is in gentle motion 
than when at rest. Reverse the milled screw at the moment when 
the pointer approaches the zero and restore the weight to its place in 
the box. A similar but much more severe test is then made as 
follows : — 111 the centre of one pan place the 100 gram weight, and in 
the other pan place the 50 , 20 , 10 , 10 , 5 , 2 , and three 1 gram weights, 
so that each pan carries its maxiimmi load of 100 grams. Watching 
the i^ointer, turn the milled screw very cautiously and ascertain 
whether the two pans are equally weighted (as they should be if the 
weights are accurate). The motion of the beam will now be 
somewhat slower, but the pointer should still travel equal distances 
on each side of the zero of the scale, or, if there is any inequality, 
this must be accurately noted. Bring the beam to rest as before, add 
the niiiligrani weight to one of the pans, and repeat the test. The 
pointer will now move, say, four divisions on one side and fiv(‘ 
divisions on the other, and these indications should be reversed if the 
milligram be transferred to the other pan. Reverse the milled screw 
and x*eplace the weights in tlie box. Having thus proved that the 
balance will do Avhat tho makers claim for it, a complete record of 
these tests should be preserved for future reference, as it will he 
necessary to repeat them from time to time. 

Using the Balance . — Airways reserve the right hand pan for the 
weights and the other pan for the object to be weighed ; the milled 
screw being turned by the left hand, leaving the right hand free to 
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manipulate the weights by means of the forceps. When weighing an 
object, a rough guess is first made as to the largest weight to be 
placed on the pan, the other weights are then “tried” in regular 
order, from the highest downwards. In making such “trials” with 
the larger weights, the milled screw should only be turned sufficiently 
to cause the pointer to move a short distance from the zero of the 
scale. If the screw he turned completely to the right, the pointer 
merely moves beyond the limits of the scale, and gives no better 
indication ; time is lost, and the agate smfaces are submitted to 
unnecessary friction. The beam should only be fully raised when the 
weights on both pans are nearly equal, only requiring the addition, 
or removal, of the milligram weights. After some experience in the 
use of the balance, the relative excess or deficiency of the “trial” 
weight may he quicklj^ gauged from the rapidity with which the beam 
moves awaj" from the zero of the scale when the milled screw is 
turned. To avoid mistakes in recording the weights used, these 
should be first ascertained and recorded by reference to the empty 
cavities in the box, and the result checked by reference to the weights 
themselves when restoring them to their places. 

Skill in using the balance can only he acquired by practice, and 
with this end in view, a number of coins should be separately weighed 
and then two or more coins reweighed together, and the results 
checked against each other. These instructions may fitly conclude 
with a few maxims : — 

1. never use the balance when in a hurry. 

2, Open and close the case without shaking the instrument, and 
always close the case and weight-box after use. On no account open 
or close the case when the beam of the balance is raised. 

3. Watch the pointer when turning the milled screw, and never 
reverse the screw unless the pointer is at, or near, the zero line. 

4, Make the final observation of the pointer with the case closed. 

On Always bring the beam to rest before adding or removing any- 
thing from the pans. 

6, Aim at the highest possible accuracy by never resting content 
with a weight which is “nearly right.” When accuracy has been 
acquired, it will be time enough to decide what degree of accuracy 
may be necessary in special cases. 

Meusv/rement of Volmue in the laboratory is rendered easy by the 
use of graduated instruments. The flask, shown in Ft<j, 6\ holds 
■exactly 500 c.c. (cubic centimetres) or half a litre, when filled to the 
level marked on the neck. The width of the latter being relatively 
small, the addition of a single di’ox) in excess can he easily detected 
by the eye. The flask is therefore capable of measuring to within 
Wot capacity, which is sufficiently accurate for most 

purposes. 



41B 


In some cases, it is required to add a known volume of one liquid 
to a known voiiime of another liquid, when the neck of the flask may 
be marked in two places. 

(Note. — Examine the flasks marked at 50 and 55, 100 and 110, 
200 and 220 c.e. in each of which the volume occupied between the 
two marks is exactly one-tenth of the capacity of the flask when filled 
to the lower mark.) 

The makers of these flasks being responsible for their capacity, all 
that has to be done is to fill them to the point indicated. Now, 
actual trial will show that the level of the liquid, when viewed 
sideways, does not appear as a straight line hut as a curve, called a 
meniscus (this curvature being caused by capillary attraction of 
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glass for liquids). Consequently, the volume is accuratelj^ adjusted 
when the lowest point of this curve appears to touch the horizontal 
Hue marked on the flask (see Ftrj, S). 

Small volumes must be measiued more aecuintely than large 
volumes if the same relaiiat accuracy is to he maintained throughout. 
The narrow tubes, or pipettes, shown in Fiy. 7, are graduated iu 
separate cubic centimetres, and in tenths of one c.c., and manipulated as 
follows: — Holding the instrument near its upper ^nd (between the 
second finger and thumb of the right hand), immerse the pointed end 
in the Hqiiid of which a measured quantity is required. Applying the 
mouth to the top of the pipette, the liquid is drawn up by suction until 
the level rises above the zero mark ; the mouth is then quickly replaced 
by the tip of the forefinger (of the right hand), which closes the top of 
the tube. The filled pipette can now be raised without any liquid 
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escaping from it, and is brought into a perpendicular position with the 
2 ;ero mark level with the eye. The pressure of the finger on the tube 
being slightly relaxed, liquid begins to slowly drip from the lower 
end of the pipette, while the level of the liquid in the upper part sinks 
towards the zero mark. As soon as the lowest point of the meniscus 
appears to touch the zero line, the pressure of the forefinger is 
renewed, and the downward motion of the meniscus thus arrested. 
The drop (or fraction of a drop) adhering to the exterior of the i^ipette 
is removed (by touching it with a finger of the left hand), and that 
remaining inside measures exactly 10 c.c. This volume may now 
be transferred to another vessel by merely removing the forefinger 
from the pipette which then empties itself, the last drop being blown 
out. If 8 instead of 10 c.c. are required, the top of the pipette 
is reclosed by the forefinger as soon as the descending meniscus 
reaches the 8 c.c. mark. These manipulations are performed in a 
few seconds after a little practice. 

In filling the measure flask, the lij) or spout of the imssel containing 
the liquid should touch the neck of the flask, causing the liquid to 
flow down the interior surface of the flask without splashing or 
frothing. With a steady hand, the pouring may be continued exactl}^ 
up to the mark, but we recommend the following plan. The flask 
(filled nearly to the mark) is held vertically with the mark level with 
the eye. Sufficient liquid is then added from a short pipette to bring 
the level in the flask up to the mark. The pipette need not in this 
case contain a measured quantity of liquid and merely serves to 
i^egulate the addition to the flask. 

These measurements should be practiced first with water, which 
gives a clearly defined meniscus. When the finger has been trained 
to work in unison with the eye, the measurements should be repeated 
with mill juice from which all foam has been carefully removed. 

(To be continued.) 


THE POLAEIMETEIG DETEEMINATIOlSr ON SUOEOSB. 

By Bn. P. Gr. WiEcmuNiv. 

Under the above given title, an article has appeared in the JVest 
Indian BuUtthi, Yol. YI., 1, pp. 52-60, 1905, by the Hon. Francis 
Watts, OM.G., B.Sa, F.G.S., and Mr.^H. A. Tempany, 

B.Sc., A.I.G., for a copy of which the present writer is indebted to 
the courtesy of the authors. 

In their valuable paper Messrs. Watts and Tempany carefully 
discuss papers by the present writer on “The Ouestion of Tempera- 
ture-Influence on the Specific Eotation of Sucrose’^ (International 
Sugar Journal, Yol. II., 1900, p, 491), and on “A Eestant Source 
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oi Error in Optical Sugar Analysis’" (Interiiatioual Sugar Journals 
VoL V.s 1903, p. 876), as well as a paper by Dr. W. D. Horne, 
‘"Dry Defecation in Optical Sugar Analysis” (Journal of tbe 
American Chemical Society, YoL XXYI., 1904, p. 186; International 
Sugar Journal, Vol. YI., 1904, p. 31). 

Messrs. Y^atts and Tempany reach the conclusion ‘‘that a very 
considerable error is introduced into the polarimetric determination 
of sucrose if no account is taken of the volume occupied by tlie lead 
precipitate, ’ ’ and state that : ‘ ‘ When working at tropical tepaperatures 
in the neighbourhood of 30° C., the eiTor produced by the volume of 
the lead precipitate to a large extent compensates the errors intro- 
duced by the effect of temperature on optical activity of sucrose, and 
on the (piartz wedge of the Schmidt and Haensch polarimeter. Thus 
tropical observations in which no corrections are introduced, are more 
in accord with theoretically accurate readings, than those in which 
corrections are made for the effect of temperature on the optical 
activity of quartz and sucrose, while neglecting the effect of the 
volume occupied by the lead precipitate,” 

As the outcome of their investigation, Messrs. Yhtts and Tempany, 
having found Dr, Horne’s method to be a distinct advance in the 
dii-eetion of accuracy, recommend the subjoined method of working 
as generally applicable : — 

(1) Use a w^eight of 26 grammes of the sample of sugar, 

dissolve in distilled water and make up to 100 true cubic 
centimetres. 

(2) Clarify by means of anhydrous basic lead acetate, avoiding 

excess. 

(8) Polarize at the temperature at which the solution is prepared 
and correct for temperature by the formula, Polariza- 
tion + (*00038 i) X, where t is the difference between 
the temperature of observation and that at which the 
instrument was standardized, and X is the Yentzke scale 
reading. 

There is one point in the interesting paper of Messrs. Y’atts and 
Tempany with which the present writer must take issue ; this is their 
recommendation to make a correction for an alleged inffiieace of 
temperature on the speeiiic rotation of sucrose, which the authors 
believe to have found, 

The experimental basis on which theii* conclusion rests consists of 
two separate polarizations of a sample of “pure sugar from' 
Kahlbanin . . . carefully di-ied before use.” These two solutions 

were prepared with distilled water at 30° 0,, and were read 'at, 
respectively, 29*3° G., polarization equals 99-765°, and the other 
read at 29*7° G., polarization equals 99*79° on a Yentzke scale, triple- 
field, Schmidt and Haensch, white light polarimeter. 
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After having introduced a correction for the contraction due to 
change of temperature during polarimeter observations, also a further 
correction allowing for the change of volume from true cubic centi- 
metres to Mobr cubic centimetres, and also the Jobin correction 
allowing for the influence of temperature on the quartz wedges of the 
polarimeter, the authors find the two polarizations, thus corrected, to 
be respectively 99*705° and 99 * 748 °. 

These two values are in close agreement, differing from one another 
by less than 0*05° Yentzke. 

Concerning these values, llessrs. Watts and Tempany state : We 
believe w^e are correct in attributing this difference to the effect of 
temperature upon the optical activity of sucrose. These results are 
in as close agreement with those of Wiley and Harrison as can be 
expected when the observations are made with a polarimeter.” 

*'From the above observations we conclude that changes of 
temperature (up to about 30° C.) causes a lowering of the reading on 
the Ventzhe scale, which may be reckoned by the formula; Polariza- 
tion + (*00023 t) ISr, where t is the difference of temperature of 
observation from that at which the instrument wms standardized, 
and N is the scale reading observed.” 

The all important point at issue is, whether, or no, the sucrose 
used in these two experiments was really 100^ pure sucrose. How- 
ever, as far as the writer can discover from a careful study of Messrs. 
Watts and Tempany ’s paper, this contains no experimental evidence 
whatsoever showing that the “pure sugar from Hahlbaiim” which 
they used, wms really 100^^ pure sucrose. 

Even if it were to be assumed that that preparation might, 
originally, have had a value of 100° Tentzke, it is respectfully 
submitted that this affords no guarantee that the sam|)le, as used by 
Watts and Tempany, still retained that value. 

In the first place, in warm damp climates there is always the 
undeniable risk of the sugar absorbing moisture from the atmosphere 
in the very process of 'weighing out the samples; this, of course, 
would determine a lower reading. 

In the second place, it is very likely that the sucrose niaj^ have 
suffered a slight decomposition in the drying which it adinittedly 
received before use. 

How extremely likely it is that this may have occurred, wdll be 
readily acknowledged by all who have attempted the delicate and 
difficult task of preparing chemically pure sucrose. 

In this connection it is of interest to recall the experience of Dr. 
Schoenroek (Zeitschrift cles Yereins der Deutschen Zuoker-InduKstrie, 
1900, Yol. 50, p. 426), who found that a sample of sucrose prepared 
by Kahlbaum gave, when carefully dried in an air-bath, a specific 
rotation one-half of one per cent, lower than when dried over chloride 
of calcium in vacuo, and yet not the slightest trace of browning or 
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otiier change could be detected, in the appearance of the air-dried 
sample. 

In view of these circumstances, a direct polarization of the sucrose 
sample as used, /.c., after drying, should have been made at the 
temperature at which the polarinieter of Messrs. lYatts and Tempaiiy 
was graduated. To judge by the correction-da, ta used by these 
gentlemen (p. 392), this temperature of graduation would appear to- 
have been 17”5“C. In case a deterininatioii at such temperature 
should have been precluded by the conditions obtaining in their 
laboratory, a gramnietric determination of the sample, by Pehling’s 
solution, would have determined the true sucrose -content of the 
sample. 

Eegarding the statement of Messrs. Watts and Tempany, that their 
results are in close a.greement with the results of Messrs. Wiley and 
Harrison, it may be of interest to refer to the comments of the 
present writer on Prof. Harrison's work (International Sugar Journal, 
Toi. Ill,, 1901, p. 48). 

As to the manner in which Prof. Wiley determined his factor for 
the influence of temperature on the specific rotation of sucrose, Prof. 
Wiley, at the Paris Session of the International Commission for 
IJnifoiiii Methods of Sugar Analysis, Juh", 1900, thus stated: — 

“The total variation in rotation was determined, and that part of it 
due to ehatige in specific rotation was found by calculating the magni- 
tude of all the other variants, and subtracting this from the total 
variation observed. It is evident that the number obtained by me 
for the magnitude of the variation due to change in specific rotation, 
contains not only all the errors of observation, but also any errors 
which may have arisen by ascribing wnong values to any of the other 
variants.” 

That Prof. Wiley’s doubts as to the correctness of his factor were 
only too well founded, would seem to have been thoroughly estab-' 
lished by the fact, brought out in the recent trial of American sugar 
importers against the United States Government, where Government 
officers in charge of the polarization of sugar iiiiportecl into New 
York testified under oath that the application of Prof. Wiley’s “Table 
of Corrections to Polarizations ” caused the test, in 30^ or more, of 
the foreign sugars imported in New York, to run over lOO^:’, the excess 
amoiintiiig to as high as or 0*4“ of one i)eT cent. 

In other words, application of the alleged Table of Corrections, 
used by the United States Customs officials, demonstrated that, 
apparently, one-thii'd of all sugar imported into Ne'w York is not 
only chemically pure, but more tham chemically pine ! 

The importation of raw sugar into the United States in the years 
1902 and 1903 exceeded 2,000,000 tons. On this basis, the additional 
duties thus exacted, for sugar which has no ex-istenct!, amount annually 
to over $250,000. 
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If Messrs. Watts and Temjiauy will refer to tlie proceedings of the 
Third Session of the International Gommission for ITuiform Methods 
of Sugar Analysis, held in Paris, July 24t]i, 1900, they will there 
find that the resolution of the International Oouiiiiissiou coiiceniiiig 
the working temperature, which resolution was unanimously adopted, 
does away with the necessity of any and all corrections for any 
possible iiifliieiioe of temperature, even in tropical countries. The 
resolution reads as follows: — 

In general, all sugar tests shall be made at 20^ 0. The adjust- 
ineiit of the saccharinieter shall be made at 20^ C.; one dissolves for 
instruments arranged for the Grennaii normal weight, 26 grams of 
pure sugar in a 100 metric cubic centimetres fiask'^1 weighing to be 
made in air, with brass weights, and i>olarize the solution in a room, 
the temperature of which is also 26^ G. ; under these conditions, the 
instrument must indicate exactly 100 '00°. 

^■‘The temperature of all sugar solutions to be tested is alw^ays to 
be kept at 20° G., while they are being prepared, and while they are 
being polarized. 

‘ ‘ However, for those countries the temperature of which is 
generally higher, it is permissible that the saccharimeters be adjusted 
at 30° C. (or at any other suitable temperature) under the conditions 
specified above, and provided that the analyses of sugar he made at 
the same temperature.” 


PEESONAL IMPEESSIONS OP CUBA. 

By Professor Heuzfeld. 

At the annual meeting of the Fet'eiifs tier Deiitschen Ziickerimlustrie 
held at Dantzig in June last, a very long and interesting paper was 
read by Dr. Herzfeld, of Berlin, on the impressions gained during 
a recent visit to Cuba. Below will be found an abridged translation 
of it, which will doubtless prove of interest to our readers. 

Por the last three years (said Dr. Herzfeld) he had had a longing to 
visit Cuba and see for himself how the sugar indiistr}" was carried on. 
Hitherto he had never met with the opportunity of seeing the sugar 
cane growing. His desire was only increased when last year there 
appeared the now well known report of Consul >Steinhardfc, of TIabana, 
which summed up with the question : “To what extent is the sugar 
production of Cuba capable of increase ? ” The answer given was f 
“ If ihvourable circumstances continue, about six million tons.” 

Having recently occasion to journey to Ne-w York, Dr. Herzfeld 
seized the opportunity to pay a visit to Cuba. He cotxld not, however, 

■'•'Or clviring tbe period of traasition 24*0-18 grams in 100 Mohr’s cubic centimetres. 
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go at the most favourable time, the middle of December to the middle 
of March, as his professional duties kept him at home till the 11th of 
the hitter month. 

His journey took him first to New York, as he wished to obtain 
some necessary recommenrlations. Thence he had the choice of two 
routes to Cuba; the overland one via Florida or the sea route to 
Santiago. Practical considerations pointed to the latter alternative. 
From Santiago he travelled by rail to Havana (869 km.). On his 
retuim journey he went h^^ sea from Havana to New York, whilst his 
travelling companions preferred to go by land as far as possible. 

Dr. Herizfeld received prior to starting some good advice from a 
former banker of Havana who lived in Berlin. On the supposition 
that man}" of his audience might desire to make a similar journey, he 
detailed the information he had received. Except that three day 
suits of the lightest material were necessary, one dressed in Cuban 
society niach the same as in Paris or Berlin, for the nights are cool. 
One has to beware, above all things, of fevers ; every Cuban has his 
own specific remedy for them, but to look after one’s digestion is the 
principal point, for when it is out of order, it results, in many cases, 
in so sudden and violent an attack of fever that ere one or two hours 
are past, sometimes before the doctor can arrive, the patient’s life is 
in danger. On the other hand, persons whose circulation is in order 
only succumb to the fever very gi’adually, and then a strong dose or 
two of quinine suffices to quell the attack. 

Into the details of Dr. Herzfeld’s voyage, interesting and amusing 
as they were, space forbids us to enter, and it will suffice to mention 
that he went by the Nord-Deutscher Lloyd from Bremen, and after 
a stormy passage reached New York a day late. Here he was met 
by Dr. Wiechmann, the well-known chief chemist of the American 
Sugar Eefining Co., who gave him a warm welcome - 

After a few days of sight-seeing in New York, Dr. Herzfeld left by 
steamer for Santiago, Cuba, where he was to arrive after a ten days’ 
voyage. The steamer called en route at New Providence, the chief 
island of the Bahamas, where a number of English families disem- 
barked. The principal town, Nassau, is known as a winter resort. 
The temperature of the place does not vary more than 19^ or 22-' G. all 
the year round, and the nights are never cold, m that substantial houses 
are not necessary. The water off the shore is so clear that the coral 
bottom can be distinctly seen far down. 

^ Dr. Herzfeld’s party went ashore for a few hours and visited the 
fruit gardens, where theji^ regaled themselves with fresh oranges, 
cocoanuts, and grapefruits. The last-named is a fruit about three 
times the size of an orange, having a flavour compounded of orange, 
lemon, and grape Juices. It is cut in twm, sugar is sprinkled on the 
pulp, and then the contents are scooped out with a spoon. The 
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grapefruit tlireatens to supplant the orange in public favour. 
Plenty of tbem are sold in tire United States of America and the 
United Kingdom, but so far none have been available for Continental 
markets. 

Three or four days later, the travellers sighted Cuba ; the harbour 
of Santiago was reached about four o’clock in the morning. This 
harbour is surrounded by high peaks, and the entrance is only 
180 yards wide. Not far off is the place where the Merrimac was 
sunk by the Americans during the war. Traces of her are still to be 
found. 

The first thing to arrive was the post, thea came the quarantine 
boat ; and finally at seven o’clock the passengers got ashore, as the 
steamer went into dock, a proceeding not always possible, since the 
owners of the lighters do not favour the laying up of a ship. 

They had to wait an hour before the customs officer put in an 
appearance. When he did come, he simply chalked each box in a 
supercilious manner, and then they were free to leave and go into the 
gaily coloured town. A carriage took them to the Venus Hotel, 
where some faiily dear rooms were engaged — rooms they could not in 
the strict sense be called, for they had no glass windows, and one had 
to sleep almost in the open. The hall of the hotel was simply a 
verandah which could be protected by battens against the rain, but 
in general was quite innocent of shelter. 

Having unpacked his things, Dr. Herzfeld hoped to be able to see 
a sugar factory that day (it was Saturday), So, as the places of 
business opened by eight o’clock, he went to call upon the G-erman 
Consul, Herr Schumann, who gave him a hearty welcome. Dr. 
Herzfeld thereupon expressed the desire to see a small sugar factory- 
to begin with, if possible tliat day. The Consul, however, explained 
that the roads were too bad to traverse, and they would have to 
depend on the railwa}^; but the train left at six o’clock in the 
morning and there was non© running at a later hour. The party 
would therefore have to wait until the following Monday. They 
were, however, given an introduction to the Santa Ana Usiixe, the 
place selected for their first visit. 

They had now two days to while away, Saturday and Sunday. 
After going back to the hotel for some lunch, they went on a shopping 
expedition, and then found that they were badly provided for in one 
respect. They had expected to get on very well with their knowledge 
of English. But on going from one shop to another, they could not 
find in that town of 38,000 inhabitants a single shopman who under- 
stood English or French ; everywhere only Spanish was spoken. In 
despair, Dr. Herjafeld bought an English-Spanish lexicon (he could 
not get a Oernian-Spanish one), in which the phrases were obviously 
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on Englisli lines. The party had therefore frequently much difficulty 
in making themselves understood, even when they rendered the 
words correctly, and as a last resort they had to show the words in 
the lexicon itself. 

By now it was four o’clock, and, suddenly, the skies became overcast 
and it commenced to rain. Never in his life had Dr, Herzfeld seen 
such rain as fell that afternoon in Santiago. In ten minutes the 
streets were transformed into mountain torrents ; it would have been 
impossible to go along them on foot, as the water would have been 
up to the knees. At the hotel the windows were battened in and the 
visitors sat gloomily in the dark. The mulatto wffio posed as 
interpreter assured them that it had been like this for eight days, 
each afternoon being marked by a heavj^ downpour, and that although 
it was not the rainy season. The younger members of the i)arty 
washed to go to the theatre where Herr Schumann had promised to 
take them; but when the time arrived, word was sent that the 
performance could not take place on account of the rain. Every- 
thing appeared to be brought to a standstill when it rained. So they 
had to spend the time as best they could till they retired for the night. 
Mosquitos being abundant, the beds naturally had curtains I'ound 
them. But the Cuban beds are peculiar in other respects too. As a 
means for helping to keep one’s blood in circulation, the mattresses 
are provided with extraordinarily fine elastic feathers, such that 
when one attempts to turn over, one bounces into the air. Those 
iinacciistouied to these beds, on moving in the night, wake up in a 
flight and imagine they are flying. For another thing, it gets 
suddenly very cold in the night time. At first on account of the heat 
one sleeps with little or nothing on by an open wiiidow. Then later 
on, the temperature falls considerably and the sleeper may easily get 
chilled, Eor this reason it is advisable always to have some w^arin 
•covering at hand to put on when the cold begins to be felt. 

Next morning, ad half past six o’clock, Dr. Herzfeld woke iq) and 
observed from his window' the method employed in Cuba for taking 
round the milk. No milk carts are employed; instead, the cow is 
driven to the eiistoiner’s house, and after the milkman has ascertained 
how much milk is required, ho proceeds to milk the cow on the spot 
to the requisite amount ; then the animal is driven on to the next 
house. Fresh milk indeed I It being Sunday, the arrival of Herr 
Schumann wms awuitecl, and then he wais asked how* the day could be 
spent. His answer was that nothing was done in Cuba in the day- 
time, it being too hot; one waited till the cool of the evening. He, 
however, took them to see a Spanish club, where the}^ drank cocktails 
and listened to a member playing the juano ; next they paid a visit 
to the Cathedral, and spent some time at the service. This edifice is 
very richly finished, the seats being of real mahogany. Everywhere 
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in tlie clubs portraits of King Alpbonso were visible ; but notMng 
suggesting- tlie xlmerican liberation was noticeable. Dr. Herzfeld 
bad already learnt from bis Spanish fellow- voyagers bow great is the 
hatred the Spaniard and the Cuban have for the American. Although 
he never could ascertain the real reason of this dislike, he had plenty 
of evidence that it existed and that there must be some definite 
reason for it. But the Cubans only laughed when the}" were asked 
about it, and the xlmericans pulled long faces ; neither of them would 
suggest any real explanation. And yet the books, especially those 
published in English, were full of evidences of the benefits which the 
Americans have brought to Cuba. 

At the club Dr. Herzfeld took the opportunity of inquiring whether 
it were true that the sugar production of Cuba would attain to six 
million tons. Herr Schumann replied that it was nonsense. “It 
will increase,” he declared, “ it will certainly increase, more or less 
rapidly, but how rapidly no one knows. I am in connection with 
nearly every sugar factory in the island, so am in a position to judge. 
Things do not progress over rapidly in this country.” More detailed 
reasons he did not impart to Dr. Herzfeld. But it seems evident that 
the condition of the money market has much to do with it ; ready 
money is dear and rates of interest high. 

Borne figures relating to Cuba are not out of place here. The 
population of Cuba according to the last census (1899) was 1,572,000, 
and last year was, as far as information goes, no more than 1,630,000. 
Of these, 172,000, or about 9'^, are foreigners/ and 129,000 indigenous 
Spaniards. 

Immigration is now almost confined to Spaniards, from Tvhom at 
some future date trouble may be expected ; for whereas under the 
Spanish regime only Spaniards were eligible for public ofiices, nnder 
the present rule only native-born Cubans may apply for them. This 
puts the SpaniardvS in the background, and as a consequence they go 
to add to the number of existing malcontents. Then there are 14,800 

* The number of foreigrjers ia Cuba according to the census of ISHt* was — 


Spaniards .. .. .. 1:39, 2'iO 

Chinese 14, 

African Negroes 12,953 

Americans ,, 6,444 

Spanish-Americans .. .. .. 1,968 

I’l-eneh .. .. 1,279 

British 731 

Italians 501 

G-erinaiis , . . . . . . . 284 

Other .. 4,272 


Total Foreigners 172,535 

Cubans ^ 1,400,262 


1,572,797 
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Chinese. Formerly their number was 65,000, hut the Chinese Govern- 
ment has for some time past forbidden their immigration. Besides, 
the Ameiicau labour law is nowin force, which forbids labour to enter 
under contract. Furthermore, there are 6,400 i^ortli Americans, 
1,900 Spanish South Americans, 1,280 French, 731 British, 500 
Italians, and only 284 Germans. Of unknown nationality, there are 
4,500 persons. Thus of these 1,630,000 inhabitants, about 67^ are 
whites. 

'Matrimonial relations are somewhat mixed in Cuba. Of the people 
who live together, only about one-third are married, the remaining 
two- thirds living in concubinage. 33^!^ are coloured, and of the 
whites 51 4 * cannot read or write, whilst 74i' of the blacks are illiterate. 
It will hence be realised what difficulties were met with by the party 
in making diivers of vehicles understand where they were to go. 
The expedient of writing out the address was often useless, for the 
above reasons, and one had to try and hunt up a cabman who 
could grasp what was wanted. 

Cuba is 44,000 square miles in area, or about as large as Bavaria 
and "Wurtemburg combined. It is instructive to compare it with Java. 
Java has an area of 49,000 square miles; and, while slightly 
larger, has a population of no less than 28 millions. Cuba has 36 
inhabitants to the square mile, while Java has 570. These figures 
reveal how meagre the Cuban population really is, and how greatly 
it must increase if ail the land is to he put under cultivation. In 
fact, a large part of the island is still virgin forest. Mountains 
appear on all sides and rise to heights of 8,000 feet. The rivers are 
short, the longest being the Canto, in Province Santiago, which is 
180 miles long. Earthquakes are of but rare occiirreiice. Some 
severe ones took place in 1776, 1842, and 1852, and wrought general 
havoc. 

The minerals found in the island include gold, silver, iron, copper, 
manganese, lead, pitch, petroleum, naphtha, graphite, asbestos, zinc, 
and quicksilver. Goal mines exist, but are not worked at a profit. 
In Santiago de Cuba a few iron and copper mines are at work. 
Mining rights involve the payment of five dollars per hectare per 
annum. 

To return to Br. Herzf eld’s diary, the party rose on Monday 
morning at five o’clock, and at six o’clock sharp were at the station. 
But their punctuality availed them nothing. In Cuba the trains run 
behind the published times, so that all the passengers may be in 
time. Moreover the train waited three-quarters of an hour while 
tickets were examined. Near the station was a charnel house with 
the inscription : All passers-by are requested to uncover their heads, 
for this spot is sacred through the blood of patriots who were done 
to death here.” This had reference to the affair of the VirgmiiiB, au 
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American steamer, wliich. was seized oft' Jamaica in 1868 by a Spanish 
gunboat, and its papers pronounced forgeries. The crew were br(night 
to Santiago, and on the first day three Americans and a Cuban were 
shot. The next clay the Spaniards shot 37 more, including the captain, 
and on the third day the remaining ten men would have been executed, 
had not the British cruiser Niohe interfered and stopped any further 
murder. The aftair almost resulted in a war between the TJ.S.A. and 
Spain, but matters were smoothed over by diplomacy. 

The party took their places in the train, and it moved oft at last. 
At first it appeared to be going at a startling* speed, as the passengers 
were jolted about and could hardly keep their seats; hut soon it was 
evident that it was the permanent way which was at fault, and not 
the train ; the former was very roughly laid. At every stopping 
place banana plantations were to be seen, for in Cuba the banana 
takes the place of the potato at home. Bar above those plantations 
were forests of palms waving in the sparkling siinsliiue. At 
length, at eight o'clock, the train stopped at a hoard on which was 
the name of the plantation they were bound for. Several negroes 
and negres.ses got out and proceeded along an avenue by the side of a 
swamp. Dr. Herzfeld thought to follow* them, hut only got into the 
bog, from w^hich he was extricated with some difficulty, xiny doubts 
as to which way to take were dispelled by the arrival of a negro 
leading a horse. He had come from the factory to meet the pa^t5^ 
and through some misunderstanding had brought only one instead of 
four horses. The ^‘Spanish scholar^’ of the party addressed the 
negro, but could not make himself understood. The question arose : 
w^ho should bestride the horse ? Hatuially Hr. Herzfeld was chosen. 
The beast was a pretty wild one with fiery eyes, and hardly was he 
mounted when the animal commenced to pi*ance round and round. 
The doctor called to his companions in German to come to his aid, 
but they were too much bent on getting out a camera and snap- 
shotting him to go to his rescue. The whole scene illustrated the 
di'a whacks of being in a foreign country where one could not speak 
the language. Had Hr. Herzfeld been able to speak to the negro, he 
could have received prompt aid. The latter, however, did the best he 
could; he sprang aw*ay, and the horse and rider followed. The path 
was indescribably bad ; there was no levelled track, and riding was 
the only feasible method of locomotion. 

The doctor reached the factory fii*st, and was followed in due 
course by his three companions on foot, one of whom had a couple 
of pounds’ weight of loam adhering to him. They were invited to 
breakfast, which consisted of cold dried meat with garlic, dry cooked 
rice, hot meats, and milk and coftee. As to the Cuban coffee, it is first 
burned almost to an ash. A black muddy liquid is obtained there- 
from, which is drunk with salted milk. In time one gets accustomed 
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to tlie taste and fliitls tlie concoction fairly palatable ; but visitors do 
not stay long* enougli in the island for that. 

After breakfast a visit was paid to the factory. Imagine a high 
open sided building with a very ancient roof, a paling all round 
further out, and a foundation with .some machines on that seemed 
more suited for the scrap heap — and you have an old Cuban sugar 
factory. The most expen.sive ai-)paratus were the pans and separators 
because they were made of copper. The place had also a railway 
connection. Its output was 30,000 large Cuban sacks; and the daily 
quantity-" during the camp>aign was about 20 to 30 sacks. The manu- 
facture of sugar ill Cuba is still carried out on primitive lines ; none 
of the new processes, as adopted in Java, have yet been employed. 
The cane is first crushed in the mill, then the expressed juice flows 
along stone gutters (in which it easily starts fermenting) till it reaches 
the clarifiers and is temxiored with lime; the clear juice is then 
drawn olf and boiled without any preliminary filtering. Only the 
final juices w’hich are very thick are jiassed through primitive filters. 
The centrifugals were somewhat better ; they were of the "Weston 
suspended pattern. In Dr. Herzfeld’s opinion, the latest Weston 
centrifugals, such as he saw in the United States, are in many 
respects superior to the Continental designs ; the latter have got 
somewhat behind the times. 

After insxiecting the sugar factory, the rum distillery was next 
visited. On the way the military guard hou.se wa.s j^assed, where 
under a shed stood eight horses. These were troop liorses used hj 
the soldiers, told oil to protect the factory from attack.s and to keej} the 
labourers in order. The planter wms asked if he had to pay for the 
guard. He replied ‘"Xo, not directly; hut we pay well enough for 
them through oiu* other taxes.” This will be realised when it is 
stated that the mortgages on Cuban ground rents are not less than 
58 V' of their total value; added to which there exi.st so called 
‘ " liiercedes,” aggregatiiig 14 on the real estates, which are mortgaged 
obligations arising out of Church or State taxes, drawing interest at 
and having first claim ; the other mortgages are second ones and 
draw higher interest. The total liabilities are therefore about 72^' of 
the value of the e.states. 

The visitors then returned to the house and partook of some lunch, 
after which they went off on horseback to insxjcct the caiiefields, the 
route extending through several ravines. After watching the cutting of 
the canes for some time, they rode l>ack past the factory and csime, to 
theii' surprise, to a deep gorge in w^hich tiowa'^d a river, the existence 
of which they had not previously su.spected. It was the Cauto, 
Cuba’s largest river. It did not aj)pear deep and several of the party 
wished to scramble across; but the guide observed that it would not 
be safe, as if the rain were to come on, the .sudden rise of the river 
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would probably cut off their retreat ; besides -wMc]!, the water 
abounded with alligators. The last piece of information was enough 
to ensure a speedy return to the planter’s house. 

The visitors had arrived at eight o’clock in the morning, and the 
factory stopped working in the afternoon. It had probably worked 
longer than usual just to gratify the visitors, as the fields were wet from 
rain and the cane was consequently difficult to cut. But the first 
train back to Santiago did not leave till ten o’clock in the evening! 
They had, therefore, to force their company on the planter for the 
rest of the day. This is an awkward feature of travel in Cuba. Yet 
it is not without its advantages, for to pass the time the people are led 
to answer your questions more fully than would otherwise be the case. 
Dr. Herzfeld thus had an interesting conversation that afternoon with 
his host, in English, by the way. In fact his ignorance of Spanish 
confined his subsequent visiting to such places where English was 
knowm. This ignorance would not, however, have been felt so much 
if lie had stayed longer in Cuba as there are some twenty factories 
ill the isliind run by Americans ; but he was restricted in his choice 
of routes. 

Senor Auza gave Br. Herzfekl some valuable information. 
Amongst other things he mentioned that a publication had lately 
appeared, The Cuban Review and Bulletin ( Sugar Number J. It was 
2 ‘eally an advertising circular to induce capitalists to take up land in 
Cuba ; but nevertheless it gave a useful list of all the Cuban sugar 
factories with particulars of their position and their proprietors. 

Senor Au 2 ;a asked for particulars regarding the profitable use of 
rum spirit ; the planters are much concerned there how to use up the 
molasses ; it is only worth one cent a gallon. Dr, Ilerzfeld advised 
that the spirit be employed for lighting purposes. 

The evening came at length, and a wagon was got ready, although 
it was a somewhat risky proceeding to drive over the unbeaten track 
with two fiery steeds. Of course, it had commenced to rain 
punctually at 4 o’clock ; hut as good luck had it, the rain cleared o:E 
as the37' drove away to the station, and thej’' reached their train in a 
dry condition, AVhile waiting at the station, they saw lights, which 
thej^ took to be the incoming train ; hut discovered it wars caused by 
glow-worms and locusts, which emitted so strong a light as to he 
mistaken for lamps. In due course Santiago was reached, and thus 
ended theii’ first da^^ of sight-seeing. 

fTo he vontimml ) 


Some Grernian sugar factories have been pa^fing big dividends for 
1904-05. Thus ISTakel paid 20^'; Bemmin and Mescherm 

distributed ' 12|. 
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METHODS EOE THE CALGULATIOX OF EXTRACTION. 


Adopted "by the Hawaiian Sugar Chemists’ Association, 

November, 1904. 


As but few changes were made at the general meeting of the 
Association in 1904, in the methods agreed on in 1903, it wqb not 
deemed necessaiy to issue a new edition. 

Correspondence received during this present season shows that the 
methods chosen were iiitei'preted in many different ways, the main 
difference being in the interpretation of the term “ cane.” 

Throughout the calculations given below, as well as those giVen 
in the methods of 1903, cane” must be understood to mean the rkw 
material in the condition in which it enters the mill. 

Basis oe OAiiOULAXiOK'. 

The amount of sucrose coming to the mill in the cane is to be used 
as the basis of calculation ; and this amoimt is found from the weight 
of the cane and the per cent, sucrose in the cane calculated by the 
following formula : 

Sucrose I normal juice (100 — fibre % cane) 

100 

Noioial JtriGE. 

Normal Juice is the actual cane juice, and its composition is to be 
found as follows : — 

Demity .- — The density of the normal juice is found by averaging 
the density of the juices from the different sets of rollers when no 
water is used for maceration. Such a test should be made once a 
week, and the factor 

Brix mixed juice X 100 
Brix first mill juice 

used for daily calculations. 

Under ‘‘■first mill juice” is to be understood the average of the 
juices expressed before the bagasse enters the second mill. 

Purity . — The purity of the normal juice is found by averaging the 
purity of the mixed juice with that of the residual juice in the 
bagasse : 

Extr. X pnrity mixed juice + (100—extr.) purity residual juice " 


190 
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The purity of the residual juice should he determined in one 
sample of bagasse each day. 

Sucrose : Brix normal juice X purity normal juice 

Cane, 

Fibre, — ^Wherever the term “fibre” appears, it stands for the total 
insoluble solids. 

In determining the fibre in the cane, the amount of field trash 
weighed with the cane should be determined once a day on one 
average car; the amount of fibre determined, and this added pro 
rata, to the amount of fibre found in the sample of clean cane. 

Sucrose : The sucrose % cane is found according to the formula : 
Sucrose % normal juice (100 — fibre % cane) 

Bagasse. 

Sucrose : determined by aqueous diffusion 

Sucrose ^ bagasse X 100 

Soluble solids : : — : 

Punty of residual juice. 

Moisture : found by drying to constant weight at 100^ 0. 

Eibre : found indirectly according to the formula : 

100 — (moisture + soluble solids). 

Extjraction. 

The term “ extraction” is used to indicate that percentage of the 
sucrose in the cane, which is obtained in the mixed juice, expressed 
by the formula : 

Sucrose % mixed juice X lbs. mixed juice. 

Sucrose % cane X lbs. cane. 

Where accurate w^eights are not available the extraction may be 
calculated according to the following formula : 

Pibre \ cane X 100 

Bagasse^- cane = 

Bagasse ^ cane X sucrose % bagasse 
Sucrose in bagasse 7 cane = * — 

Extraction % cane = sucrose % cane— sucrose in bagasse 2 cane. 

Extraction % cane X 100 

Extraction 1 sucrose in cane = ^T- — ' 

Sucrose % cane. 
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Example. 

Available data : — 

Eirst mill juice Brix 

Mixed Juice = Brix 

Sucrose 

Purity .7 .. .. 

Residual juice m Purit 5 ^ 

Extraction = Approximately . 

Cane = Fibre 'I 

Bagasse = Sucrose 

Moistiu’e 


Coefficient ~ 

Normal juice : 

Brix : 

Purity : 

Sucrose | : 

Gane : Sucrose : 

Bagasse : 

Soluble SoMs S : 

Fibre 

? Cane 


Brix mixed juice 
Brix first mill juice 

20-00 X 09-0 __ 

100 

(93 X 90) + (7 X 75) 
100 ” 

19*80 X 88-95 


100 

17-61 X (100—12-5) 
■ 100 

4-30 X 100 


iO 


= 100- (45-0 + 5-73) =3 
12*5 X 100 


Sucrose in. bagasse i cane 


49-27 

25-37 X 4*30 
100 


Extraction | cane : 15*41 -~1'09 r= 

14-32 X 100 


Extraction 7 sucrose in cane : 


15*41 


20-00 

17*00 

15-30 

90-0 

75 

93 

12-5 

4 * 30 ' 

45*0 

99-0 


19 - 80 ' 


88*95 


17*61 


15-41 


5*73 

49*27 

25*37 


1-09 

14-32 

92-03 


Eenest E. HAii'iwtANN, PreBideut, 
EDiiirxB C. SiioiiEY, Sec.-Treas. 

Honolulu, June 19tii, 1905. 


Mr. T. HAaoka, manager of Messrs. Takata & Oo., general merchants 
and importers, at Taihokn, Foimosa, has enquired for catalogues and 
prices of sugar mills and sugar machinery. 
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MKMOEANDUM OK THE PEEPAEATIOK, PACKING, 
ANI) TEAKSMISSIOK OP SPECIMENS. 


Mr. 0. A. Barber of tbe Government Botanist’s Office, Madras, lias 
issued some useful instructions relating to the preparation, packing 
and transmission of specimens with a view to analysis. These 
instructions, being of general interest to planters all over the world, 
are given below. 


Herbarium Speoijmens of Drier PlxVkts. 

This includes all flowers, grasses, branches of forest trees, frxiiK, 
examifles of econoinic j»ffints such as indigos, fibre plants, pulses, 
cereals, and any specimens in which it is desired to study the form of 
the leaves, flowers, buds, Kc., or when the scientific name is reqiiii'ed. 

The j)reparatiou of these is extremely simple. The main fact to be 
observed is that they will not travel safely unless perfectly dried, 
wffiile, if dried, they can be posted or sent by train or even put aside 
for a while with perfect safety, always provided, in the latter cascu 
that they are ktyt dry. 

Por the purposes of study it is imj)ortant that the parts are spread 
out in such a liiamier that the}" may be readily studied when they 
reach their destination. It is of little use sending bundles of hay or 
branches of trees tied np into tight rolls in gunny bags or even 
carefully packed in boxes, as is too frequently the case. If the plants 
are spread out and pressed when still fresh and kept thus spread out 
until they are dry they will never lose them shape and will become 
useful permanent specimens. 

Pirstly, as to the parts to be collected. It is essential, among 
flowering plants, that the flowers should be sent on every possible 
occasion, since the whole of the classification depends upon the 
sti’iictiire of the flower. Wherever available, fruits should also be 
sent, preferably still attached to the branch on avMcIi tlr^y grew. 
Leave>s will of course be required and, in the smaller plants, especially 
grasses and ferns, the roots must he attached. Larger fruits may be 
dried separately, but it would be useful if the. branch from which they 
had been picked was also sent. 

It is, in fact, adAo'sable that all the different parts of plants should 
be sent, so as to permit of their accurate classification,. But it will 
frequently bo possible to do a good deal vlthoiit all tlie parts, anti 
especially as the knowledge of the commoner forms increases. If 
information is i‘ec|iii,red on any given plant, such jjarts as are available 
may bo sent and an attempt will be made to deal with them, but a 
satisfactory answer cannot be guaranteed unless the flowers are 
present. 
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Tlien as to tlie preparation. The parts must l>e tlioroiiglily dried, 
Where a desiccator of any kind is present, as an electric fan, sirocco 
or cardamom drying house, the work will be much easier. Otherwise 
the sun or even a good fire may be used. The important point to he 
held in view is that the quicker the drying, the more satisfactory will 
be the result iill round. 

The specimens should not he more than 18 inches long and 12 
broad ; a couple of pieces of thin board about this size should he 
provided and a large quantity of “ drying paper.” Yarioiis kinds of 
the latter may be employed, blotting paper, newspaper, brown paper, 
hut the more porous and absorbent the j)aper is the better. The 
sheets of drying paper must he of the same size as the board and a 
neat package made of the boards with the paper between. 

To comiiience operations, place one board on the ground and on it 
a wad of sevei'al sheets of drying paper ; then carefully press out the 
plant, firmly and evenly, and quickly cover it with another wad of 
drying paper. The process may be repeated, alternating plants with 
drying paper, until all the specimens are in, when the other hoard 
may be placed on top and a heavj^ weight added or the bundle tied 
tightly with rope. 

The specimens may remain in this position for 24 hours, after which 
they must be “ changed.” This consists merely in applying* fresh 
drying paper to them. Each piece of paper which has been in actual 
contact with any plant must he taken out of the bundle and thoroughly 
aired. The changing must be done eveiy 24 hours at least, and new- 
dry paper added until all the moisture is extracted from the plant 
tissues. "When a plant is properly dry it will, when held at the 
lowest |>art, stand up stiff and straight and its parts Avill be brittle. 

Succulent plants or fleshy parts will, of course, require special 
ti'eatment. These are not so easily dried as herbaceous specimens, and 
a certain amount of caution must be observed in applying pressure. 
But the main principles are the same and rapid di’ying is of more 
importance than ever. Tarious sjiecial methods have been suggested, 
siicli as momentarily immersing the part in spirit or boiling water and 
then spreading out to diy before putting in the paper, hut this is not 
really necessary if constant changing is attended to. Large fruits 
may he dried separately in the sun or even before a fire and need not 
be placed in the press at all. 

When all the specimens are dry, they may he placed between sheets 
of newsxiaper, so as to keej) them sepai'ate, packed between hoards and 
forwarded. On no account shotild the dried specimens be gummed or 
pasted on to sheets of paper. They must be quite loose so as to be 
readily examined on both sides. Another point to be kept in view is 
that there should he, where possible, at least four specimens of each 
plant sent. 
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In forwarding specimens, details must always le given as to tlie 
date and exact locality of collection, so that at any time more of the 
individual plant may be obtained if it prove of interest, and a 
permanent record may be kept which will be of use when working 
out the distribution of the plant. 

Economic Products. 

The sending of economic specimens such as seeds, tubers, chillies, 
plantains, cane sets, cocoanuts, gums, dyes, fibres, and so on will 
require a certain amount of thought, and no general rule can he given. 

When the parts are dry or when drying will not injure them, they 
should be sent carefully packed, after first thoroughly drying. 
Moisture is the great enemy in close packages, and this must 
constantly be borne in mind. When living plants are being sent or 
such as are to be grown after arrival, this .should still be thought of 
and all superfluous moisture removed, provided that the part is not in 
danger of being killed by drought en route. 

Eapidity of travel should always be aimed at in the latter cases, 
The plants should not be taken out of the ground until the last 
nioment, and they will be unpacked and dealt with as soon as they 
arrive. 

Eor the rest, parcels post is an excellent mode of transit for all 
smaller dry objects, and, where there is little likelihood of their being 
damaged by rough treatment, small gunny or cotton hags will be 
found useful. Boxes must be employed when the articles are fragile 
or liable to be damaged by crushing. 

The sender will, as a rule, have sufficient experience in this class of 
work to be trusted to forward the specimens so as to arrive in good 
condition. It should be borne in mind, however, that it is of little 
value to send things in too small quantities. For instance at least a 
dozen cholam heads of each kind should be sent, a pound weight of 
seed (unless it is costly), half a dozen yams or tubers of any kind, 
and so on. 

It is partic’ larly important in sending this class of specimen to 
forward at the same time the local information available concerning 
it. Eor this purx)ose, each specimen should have a number or 
distinctive mark attached to it which is used in correspondence. Care 
should be taken to give the exact date of collection, the locality and 
vernacular names used locally ; if -worthy of note, the mode of culti- 
vation, local value and uses should be added, together with any other 
matter of agricultural importance. ; 

Diseased Plants. 

When a plant or crop is diseased and it is desired to know what is 
the matter and whether any treatment can be economically apxfiied, 
the subject becomes much more difficult. Sometimes an insect pest 
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is very evidently at the bottom of the trouble and special rules will be 
given for this class of pest, but in other and indeed the majority: of 
cases it needs some training to judge what is the cause of disease. In 
these cases it will be much the best plan to write for instructions • in 
each particular case. The method sometimes emidoyed of digging up 
a plant, root and branch, and forwarding it by rail or otherwise in a 
gunny hag or haniboo basket, is not to he recommended. It may 
succeed in certain cases, hut the mass of mouldiness which arrives at 
the journey’s end is not ia a fit condition for examination under the 
microscope, and there have been instances when the secondary decay 
fungi arising have been made responsible for the disease, much to the 
obscuring of the point at issue. 

Ill all cases it is advisable to make a careful local study of all parts 
of the plant, including the roots. Anything unusual should be noted, 
especially the presence of caterpillars or insects or any outgrowth or 
excrescence which looks like a mould or fungus. A herbarium 
specimen must be prejiared according to the rules already laid down, 
choosing of course especially such parts of the plant as are most 
affected. With the dried specimen should be sent notes as to the 
exact state of affairs and, prefei*ably, some statement of the amount 
of injury being caused. Instructions can then be sent indicating the 
parts required and the medium in which they are to he sent. 

As a general rule, where the pest is of a fungoid nature, it will he 
found advisable later to forward parts attacked in spirit for micro- 
scopic examination, since dried plants are not suited for this purpose. 
Most spirits will serve, but anything that corresponds most with 
rectified or methylated will be best. 

Where, on examination, an insect appears to he doing the damage,, 
it becomes important to learn as soon as possible what this insect is. 
This must accordingly be sent as well as the dried specimen of the- 
plant attacked. But there are certain rules to he observed. 

Considering their perishable nature, it is essential in all cases that 
a considerable number of specimens should be sent, — at least a dozen 
and, if possible, in all stages. 

Grubs or soft-bodied insects, such as Aphides, Thrips, Plant-lice, 
and also flies, may he sent in dilute spirit, and, when occurring 
internally, they should be sent in situ in the plant tissues. 

Plants affected by scale insects (plant-lice which are hard and scaly 
or white and woolly) should he dried and forwarded in little paper 
packages. When leaves are being sent thej" may be first pressed, 
hut this is not iieeessaiy. 

Hard-bodied insects, such as beetles, grasshoppers, &c., may he 
first killed and then sent dry in sawdust which has the finer particles 
sifted out. It is advisable in such cases to insert naptlialene or a 
piece of paper or cotton wool soaked in carbolic acid, the latter not 
touching the specimen. 
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Butterflies and motlis slioiild be carefully killed either in a ‘‘killing 
bottle,” or by squeezing the body sharply below the insertion of the 
wungs, the wings then folded back to back and the specimen placed in 
a little envelope of paper. It is important in the latter case to touch 
and thus injure the delicate wings as little as possible and also to 
keep the legs and antennae intact. 

The “ killing bottle ” is the best means of killing the specimens to 
he sent d^5^ This is an ordinary tight-fitting bottle with a layer of 
plaster of Paris and potassium cyanide at the bottom. It becomes 
filled with hydrocyanic acid gas which is deadly to insect life. In its 
absence, a drop of chloroform, either in a bottle or not, is extremely 
useful especially for moths and butterfiies, where rapid death is 
desirable. Also the fumes of strong ammonia can be made use of and 
will kill almost at once. Beetles may be dropped for a moment into 
spirit or even boiling water, but they must be most thoroughly dried 
afterwards, and the method is to be avoided w^here possible. 

These are the main principles regarding the preparing of insect 
specimens, hut there will he many cases where it would be wise to 
drop a line first for instructions as to how to deal with a particular 
pest, always accompanying it with a pressed specimen of the plant 
affected. 

Por instance, there is so much likeness between the grubs and 
caterpillars of the different families that it is usually necessary to 
obtain the perfect insect before any determination can he made. In 
many pests the grub or caterpillar alone is to be found. It will 
then he necessary to send it, in quantity, alive to the laboratory, so 
that it may he reared and the perfect insect obtained. 

When sending pests alive, several important points must be 
attended to. If the insect is in the feeding stage it must be supplied 
with food for the journey, some of the leaves or stalks on which it is 
found being placed in the package for that purpose. Again, the 
contents must he so arranged that they do not shake about in the 
post, and as leaves shrivel quickly they must be fairly tightly packed, 
or pieces of crumpled tissue paper used for filling up. 

Any excess of moisture must be avoided and plenty of air must be 
available. This will be best effected by making small holes in the 
box ill which the specimens are to travel and plugging them with 
cotton wool. Unless the latter precaution is taken the contents are 
only too likely to be eaten by ants on the journey. 

Pinally, insects living in the earth should be packed in earth which 
must fill the box and which should he in the same condition as 
regards moisture as iu nature. Ifc is obvious that anything like oiled 
paper or waxed cloth must not be used for these packages since the 
air and moisture cannot pass. Ordinary brown paper will be found 
to be sufficiently porous for this purpose. 


0. A. Baebeh* 
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POETUGUESE EAST APEICA. 


The Ihhambaxe Stjgah Industry. 

Last year as tlie result of a visit paid to Inhambaiie, Messrs. 
Donaldson & SievwrigM, of Delagoa Bay, purciiased for a company 
they were forming a property on the Mntambo Eiyer, which had 
belonged to a Mr. J. E. Eosa, and had been worked on a small scale 
as a sugar estate, the crop being 75 hectares of cane per campaign. 
This property, which is freehold and 2100 hectares (5187 acres) in 
extent, was bought for £12,000. The sellers were given the choice of 
taking cash or shares, and they choose the latter, inasmuch as they 
had every confidence in the venture. The Company, the Inhambane 
Sugar Estates Ltd., decided to issue a capital of 5000 fully paid £l 
shares, and a further 5000 were kept in reserve. The local Portuguese 
merchants being convinced of the soundness of the venture bought 
up most of the first shares at 22s. 6d. The company then ordered new 
sugar machinery from Glasgow. Messrs, the Mirrlees Watson Oo. 
secured the contract, and they sent out an engineer to supervise the 
erection and starting of the plant. 

It consisted of a very heavy 20 in. X 36 in. three-roller mill, with 
megass elevator taking the green megass and delivering it to the 
furnaces of two miiititubular boilers. The arrangements of the 
factory are such that the juice is pumped from the mill to a sulphur 
box placed in the roof of the building : from this it gravitates to four 
steam clarifiers, where it is cracked and cleaned, the clear juice 
running either to a defecator or through bag filters direct to the triple 
effect supply tank. 

The triple effect vessels are 3ft. Sin. in diameter, and contain 
700 sq. ft. of heating surface. The syiup from the triple effect is led 
to the vacuum pan supply tank, and from there drawn into a vacuum 
pan which is designed to strike II- tons of dry sugar, the vacuum pan and 
tiipie effect being connected with a double connecting rod vacuum pump. 
The first sugars are struck from the vacuum pan into a receiver 
over the centrifugals and cured hot in two Weston’s Centrifugals. 

The scum and bottoms from clarifiers and defecators gravitate to a 
scum blow-up, and are forced through the filter press by montejus, the 
clear juice being forced up to the defecators, where it is cleaned 
before mixing with the clear juice. The whole factory is commanded 
by a water tank placed on a high tower. 

Erom consideration of the foregoing it will be seen that this factory 
is thoroughly well equipped, and might with advantage be copied in 
many countries where only the commonest of muscovado sugars is 
made at the present time. 

The plantation of 75 hectares has been supplemented by the pre- 
paration of a further 150 hectares, of which nearly a hundred are already 
planted with cane. An electric light installation has been erected, and 
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tliree miles of tramway have been laid down. Many small planters 
in the neigbbonrbood will in future send tbeir canes to tMs mill. 

Tbe estate is alongside the tidal river Mutambo. While being 
above tbe highest point to which the salt water reaches, it is yet so 
situated that the rising tide banks up the fresh water, and at the 
spring tides this is allowed to overflow into irrigation ditches and 
spread over the cane fields. The river is also available to transport 
sugar to the coast, the cost being about 10s. j)er ton from factory to 
f.o.b. Delagoa. Some oOO or more families are settled on the estate, 
and as many as 900 labourers have been at work at one time. Tbe 
pay is about 7s. per month. 

The factory output is estimated at 4 tons of white sugar, and for 
local requirements it gets a rebate of 7 b% of the duty, so that it is 
protected against foreign competition to the extent of about 8s. per cwt- 


“ GLAEINE ” : 

A New Clarifier and Decoloriser for Sugar Solutions. 
By Sigmuistd Stein, Sugar Expert, Liverpool, 


Messrs. John Poy liter, Son & Macdonalds, of 72, Great Clyde 
Street, Glasgow, have sent me samples of their new clarifier and 
decoloriser, ‘‘ Clarine.” 

I have tried this agent with many sugar solutions and sugar 
liquors, with beet sugar, cane sugar, maple sugar, beet syrups, cane 
syrups, maple syrups, sweet waters, molasses, &c., and I have found 
it a very eminent clarifier, the like of which I have so far never 
experienced. 

The sample of “ Olarine ” sent me by the above firm is in tbe form 
of a black powder similar to charcoal. It acts instantly in a sugar 
solution of a density of 28^ to 30^^ Be. It has a very good effect in 
a solution having a temperatoe of about 170^ P. The clarification 
should be made in a neutral sugar solution, as ‘‘ Ciarine then acts 
the best. I have found that if of Ciarine” on the weight of dry 
sugar in the sugar solution is sufficient to clarify the cloudiest liquor. 
The precipitate formed by the “Ciarine” settles quickly down and 
facilitates the filtration. The filtration when using this clarifier goes 
on very rapidly, and a bright sparkling sugar solution results, 

Messrs. John Poy liter, Son S: Macdonalds sent me some samples 
to America during my visit there, and I then made numerous 
experiments with cane sugars, and cane sugar solutions and cane 
molasses. I may state that I have been peilectly satisfied with the 
results both as regards clarification and decolorisation ; and in a 
subsequent number of this Journal I hope to be able to supply some 
detailed account of my experiments with this new reagent. 
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THE BAMALKOT EXPEPJMENTAL Ex^I, MADPAS. 


Season 1903-1904/ 

Tlie area under sugar cane during the year 1903-04 was about 
eight acres as compared with five during the previous season. All 
the 1902-03 plots, with the exception of the mauitriaU, were allowed 
to grow as ratoons. The weather conditions were very favourable to 
the growth of canes in the Grodavari delta, and there was abundant 
rainfall. The last watering before the canals were closed wms on 
April 25th, and the first watering after their re-opening on May 5th. 
Dimng this interval the canes have to get along each year as best as 
they can. There was little disease generally in the district, and the 
season was regarded all round as a successful one. 

The experiments were divided into three classes, which were termed 
for want of better names Varietal Plots^ where different kinds of cane 
were grown and compared ; Methods Plots, where selected local canes 
were planted in different ways or received different cultural treat- 
ment ; and Mawirial Plots, where various manures were supplied to 
them. The plots were planted in duplicate so as to rule out as much 
as possible the accidental differences in soil which were known to 
exist, and greater uniformity was introduced at the same time in that 
all the plots were one-tenth of an acre in extent, and they were so 
arranged with wide interspaces between that they could be readily 
examined at different periods of growth. 

The canes w'ere reaped in February and March, the ratoons being 
dealt with in the former month. Three mills were erected and were 
kept going night and day. 

The va7'idies grown were Yansi (from Bombay), Yerra, White 
Mauritius (from Bombay), Bonta, Sanna Bile (from Bombay), Hospet 
(from Bellary), Yamalu, Bed Mauritius (from Bombay), Valu, Paudia 
(from Bombay), Cumbum (the striped cane of Ounibimi), Keli, 
Mogali, Seema, besides a few rows of four years’ acclimatised 
Mauiitiiis varieties presented to the farm by the Collector of 
Ymanagram. 

Whereas in 1902-1903 the local varieties had been obtained from 
the neighbouring fields and were doubtless diseased, and the exotic 
forms had long distances to travel and were thus in poor condition 
when planted, the seed cane of 1903-1904 was raised from canes 
grown on the farm and carefully selected. This alone would account 
for the much more healthy and successful stand of canes produced on 
the farm in the latter year. But disease was still observable in 

* Abridged from Bulletin 51, Department of Land Mecords and Agriculture, Madras, 
hp C. A. Barber, Goiwinmit BotaniM. 
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several of the local varieties, and it is probable that it vdll take some 
years before these can be granted a clean bill of health. 

The Eed Mauritius lead easily both in the weight of canes per acre 
and in the yield of jaggery; it was a good even stand, and in this 
respect had a great advantage over several of the others which might 
have rivalled it. The average yield of the twelve kinds was nearly 
four tons of jaggery per acre, a very promising result. The Eed 
Mauritius produced 4*7 tons of jaggery and nearly 50 tons of 
canes. 

The Manurhil Experiments were, for the reason already given, 
limited to the comparative trial of local products within the reach of 
the ryots. The known unevenness rendered an extensive scheme 
inadvisable, hut at the same time, partly for the sake of practice, it 
was thought worth whde to carry out a few simple experiments in 
duplicate. The following manures were used : Castor Cake, the main 
sugar cane manure of the disti'ict, wEich might be used as a standard ; 
Bone-char a waste product of the local Deccan Factory, where it 
could be obtained at a fairly cheap rate and whose content of 
phosphoric acid was satisfactory ; Erne, which, while in reality used 
to test its meohaiiical action on the condition on the soil, was 
conveniently included here; Compost^ made at the farm, a product 
which can be readily obtained by the ryots themselves, but whose 
content of nitrogen on the farm where there were no cattle was very 
low, and which should therefore be rather regarded as a mechanical 
manure. 

The yield in the no manure” plots was very poor in both cases, 
and this was an encouraging feature. These plots were well below 
the rest. The addition of Compost was attended with good results, 
indicating perhaps that the soil is naturally rich and that mere 
attention to its xdiysical condition may in certain cases yield fair crops. 
The Castor Plots were unfortunately very unequal, one plot producing 
just double the amount of jaggery obtained from the other. The 
canes from start to finish were very X)oor in the latter. The addition 
of Eone-char, according to the results, was a success. The following 
is the order of yields: Bone and Castor, Castor, Lime and Castor, 
Compost, and, a long way behind, no manure. 

The Methods Blots were grown on a block ot* land similar to that on 
which the varieties were planted. There were the same unaccountable 
differences in the plots and the same weak places where irrigation 
was difficult. The growth on the whole was, however, good. 

Some of the plots suffered from various causes which would 
naturally discount the value of merely judging by the cropping 
results. Thus the Bonta canes were entirely eaten ont by jackals, 
which prefer the softer canes. 
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As tlie BoBta came out well in the 1902-3 season, it was selected 
for the 1903-4 experiments in company with the Terra, a cane which 
had some claims to immunity from fungoid disease. But while the 
Terra succeeded to admiration, it overshadowed the smaller Boiita, 
and the latter was moreover attacked hy jackals, thus proving a 
failure. The next experiments will he almost confined to the Terra 
cane ; but the following season may see a trial given to the Eed 
Mauritius, as it is likely to become widespread, and it wall be im- 
portant to know its reaction to various treatment in order to suitably 
advise the ryot in its cultivation. 

The country system of planiiny the canes is by distributing them 
more or less evenly over the the ploughed and puddled land by 
treading them in. The sets are thus buried to the depth of 1 — 2 
inches. But in cases where the ploughing has been incomplete they 
are frequently seen protruding after planting. This is generally fatal 
and the system fails in this respect. The number planted is about 
25,000 to the acre. This is considered excessive. The Yarietal plots 
last year were planted at the uniform rate of 15,000 to the acre, and 
the results 'were satisfactory. 

An improvement has been introduced in the method of lueeding and 
hociiaj. This, as is well known, is one of the principal expenses of 
cultivation. The only instimment in use in the Godavari delta is the 
folika, a small, straight, chisel-like hoe. It is the custom for the 
coolies to form in line, work the ground in front of them in a 
squatting position, and move forwards until the field has been 
traversed. This plan of moving forwards is necessary where the 
plants are irregularly scattered, as otherwise they would tread on the 
young pjlants and do much damage. By planting the sets in rows, 
hoW'ever, the toh'ka has been successfully used backwards. It is 
interesting to note the difference of the plots worked in these two 
ways after the hoeing is completed. In the country system the 
ground is trodden undei' foot and half the benefit is lost, 'whereas in 
the other case there is not a footmark upon the ground and the whole 
field presents a singularly well-fox'ked appearance. The cost of 
working is the same in the two cases. The growing of the canes in 
lines has a further advantage in that the labourers are in the habit of 
walking along the trenches between the canes and thus the beds 
between do not get trodden on, whereas in the scattered planting the 
path is across the beds, a matter of considerable importance all 
through the life of the plant. 

The planting of the sets according to the West Indiuji system, known 
as ‘‘ holing,” bas been discontinued. The soil in those islands has 
been brought to such a perfect mechanical condition that to make a 

hole ” merely requires four or five rapid movements of the negro’s 
hoe. Here to produce the same would need a crowbar and much 
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really hearj’' work, for to do it in ]3U-<idle would be obviouslj" im- 
possible. Until tlie soil is in a like friable condition the lal)onr 
involved will be quite out of proportion to any possible advantage. 

The experiments with liming the ground have led to no definite 
result. While the experiment was tried in the Manurial plot- in 
order to obtain exact figures, it wms also introduced in the Methods 
plots in company with trash-burying and distant planting. The eon- 
ciiision at present drawn is that the addition of lime improves the 
texture of the soil, but it is too slow in its action to produce the effect 
desired during the life of the canes. At any rate, although the soil 
is in good condition at the end of the year, there has at present been 
no very appreciable difference in the yield of canes. 

Certain plots were treated with hnried trash. The dead leaves of 
the cane plant were collected and buried in the ground where the 
sugar cane was being planted. Burying the trash is a universal 
custom among the West Indian planters, and to it chiefly is the 
extraordinary friability of their soil due. It may he noted also that 
the cane is planted almost continuously on the land and that there is 
no alternation with paddy. Irrigation is unknown in the islands, 
the plantations depending upon rain. In the Godavari district the 
trash is never buried. It is used as fuel, for damming up the water 
channels, and for various other purposes. If any is over, it is b iirnt 
upon the fields. This appears to be a great waste of a valuable 
substance. Not only has the trash the effect of lightening the soil, 
but it contains many of the constituents of the cane plant itself in an 
available form. 

Some attention has been devoted to an experiment commenced last 
year whereby the trash was not buried immediately, but first used as 
a mulch, and only buried after the reoiDening of the canals. This is 
a variation on the above experiment. It will at once be seen that it 
has an important bearing on the whole question of weeding and 
hoeing. The advantages which are claimed for the method are 
(1) that the ground is kept covered from the sun’s rays during the 
hottest part of the year, when the young plants are striving to get a 
foot-hold, (2) weeds are kept back and thus the expensive tolilm and 
even the rake work are largely dispensed with, (3) after irrigation 
the surface is kept moist and in a friable condition, since it is pro- 
tected from the brickmaking influence of the sun, (4) when the canals 
are reopened and the canes are beginning to cover the ground, it is 
dug in and acts as a manure and a mechanical agent for lightening 
the soil. It must be remembered, in passing judgment on this 
experiment, that the conditions of the Godavari delta are peculiar. 
The cane sets are put in as the weather begins to get hot and the air 
dry. There is usually no rain for some months after the sets are 
planted. Added to this, when the plants have barely obtained a 
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root-liold, tlie canals are closed for their annual cleaning, and the 
young and struggling shoots have to encounter a severe drought for 
about six weeks, when no water can possibly be given them. Last 
year there was a seasonable rain of nearly three inches in the middle 
of this period of enforced drought, hut this was unusual. The j^ear 
before, there was not only no rain during the canal closing time, but, 
when they were reopened, the rush of water in the canal wa,s so great 
that it burst the banks high up, and there was not a drop of water for 
the plants for another month, altogether ten weeks without water. 
Xaturally, many of the plantations were wiped out, and others lost 
half their plants. The need for some plan of conserving the moisture 
in the soil and warding off the dry heat of the sun in April and 
May was thus felt early in the history of the farm, and the present 
experiment is an attempt to effect an insurance against its recurrence. 

The canes in the G-odavari district are very high in their growth. 
In the varietal plots this year there were over half a dozen kinds 
where the canes were over 20 ft. high. This may he partly due to 
wrapping itself, hut whether this is so or not they certainly need 
support. This is given by twisting the older leaves while still half 
green and wrappiiig them round bamboos fixed in the ground. 

The question of ratoons is an important one and not so simple as at 
first appears. When the canes are ratooned, or grown a second j'ear 
from the same roots, any fungus disease that they may be suffering 
from is usually intensified. This is so with the Eed Smut induced by 
OoJIectotrichnin falcatmii. But ratooning is a useful proceeding and 
cannot he left out of account in an economic study of cane cultivation. 
The yield is not so great as in plant canes (as the first year’s crop is 
called), hut the expenses are very much less. There are other facts 
to be considered. The ratoons are usually an eleven months’ crop, 
whereas the plant canes require a full year to mature. The ratoons 
are thus reaped earlier, and, since it is an advantage to plant as early 
as possible in the season, they are frequently used for planting the 
next year's crop. And this using of ratoons for seed has not 
improbahl^^ had a good deal to do with the spread of disease over the 
district. The 1902-3 varietals, planted from such seed as could he 
obtained locally from the ryots, while giving fair results as plant 
canes, were in most cases badly diseased as ratoons in 1903-4 and had 
to be rejected for seed pux'poses. On the other hand, if a field is 
healthy, it will probably be well worth while to ratoon it. And there 
does not seem to be any intrinsic objection in the G-odavari conditions 
to ratooning for more than one year. Eeference may be made to a 
field in the island of Dominica examined in 1893 which was planted 
in 1859. The conditions were peculiar in that the plantation was 
situated on the banks of a river which annually overflowed its hanks 
and deposited a layer of silt. 
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The distances at which the canes may be planted from each other 
has received careful attention. The conclusion arrived at is that no 
general rule can he laid down in the matter, in that the canes diSer 
considerably in this respect. The rate of planting this year has been 
10,000 to the acre, and it is hoped thus to detect at once the plants 
with a natural tendency to tillering. A comparative experiment is 
also being tried with 10,000, 20,000 and o0,000 sets per acre. The 
matter cannot be settled off-hand and some years of consecutive 
experiments will be needed. 

During- the current year a very large consignmeat of Java jaggery 
of great purity was imported by the Deccan factory, and it was 
thought that this was a remarkable comment on the local manu- 
facture. It appears that, from its large percentage of glucose, the 
(jodavari jaggery is useless from the refiner’s point of view. If an 
export trade is to be built up, and it is only in this way that the area 
under sugar cane can be very largely increased, it seems necessary to 
improve the quality of the raw material. This can easily be done by 
appropriate precautions in the boiling of tbe juice. These were 
accordingly taken under the direction of Messrs. Parry & Co.’s 
Chemist, and a very large number of cakes were made at the farm 
according to both the improved method and the local custom, and the 
resulting jaggery analysed. "We have thus obtained a fairly 
complete knowledge of tha jaggery producing properties of the 
varieties grown upon the station. And we have a good idea of 
which in particular are best fitted for turning out a good refining 
Jaggery. 

The result of the experiment has not, however, been very 
encouraging. The conclusions drawn from the previous year’s crop 
experiment have been verified. The price which Messrs. Parry & Go. 
could pay for the improved cakes was considerably lower than the 
price of the inferior product in the bazaar, whereas the specially 
prepared jaggery was quite unsaleable in the local market. It is 
thus hopeless to expect the ryots to prepare their jaggery according 
to the method which will make it available for refiners. Another 
plan is to be tested during tbe ensuing season, in fact one based upon 
the West Indian mode of preparing ** hogshead” sugar. The 
prospects are more hopeful in that the product is not objected to 
locally, while of good refining qxiality. A report on this subject will 
be submitted in due course. 


A gold medal has been awarded to the Sack PiUing and Sewing 
Machine Syndicate, Ltd., of 89, Chiswell Street, E.C., for the machines 
for filling and sewing sacks exhibited at the Colonial and Indian 
Exhibition at the Crystal Palace. 
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CONSULAE EEPOETS. 


GeTIIJAIs’Y. 

Bardzig . — Tlie year 1904 was a remarkaMy good one for those 
concerned in the sugar trade. At the end of 1903, prices being very 
low, the maniifactiirers were able to make very advantageous 
contracts with the farmers, or growers of beet. Prices remained low 
during the beginning of 1904 ; but later on, when it became known 
that stocks were lower than had been expected, an extraordinary rise 
of nearly 100 per cent, took place, the price going up from 7 marks 
50 pf. (or 7s. 6cl.) to 14 marks 50 pf. (or 14s. 6d.) per cwt. Phis, of 
course, brought prosperity to all who had not sold before the rise 
took ]}lace. The factories were able to paj- large dividends, and the 
important sugar retinery at Neufahrwasser, rebuilt after being burnt 
down in 1901, resumed work in December under very favourable 
conditions. The new establishment is adapted for an annual output 
of 60,000 tons. The exports of sugar of all kinds from Dantrig 


during the year were : — 

Quantity. 

To Cwt. 

United Kingdom 807,328 

Denmark . . 60,264 

Netherlands and Belgium 515,740 

Norway 72,554 

Eussia and Finland . . . . . . . . 176,402 

Sweden 49,671 

German ports 265,525 


Total 1,947,484 


The exports to China, Japan and to Canada, which have figmed in 
former lists, appear to have ceased. 

The Consular Eeport on the Finances of Germany contains the 
following note on the sugar tax : — ‘‘ Up to 1903 the sugar tax w'as 
levied at the rate of about 10s. per cwt. (20 marks per 100 kilos.) of 
the sugar placed on the market, with a progressive surtax on the total 
amount produced in each factory. Since the abolition of bounties in 
conseq^iience of the Brussels Convention of March 5, 1902 (w'hich 
came into force on September 1, 1903), this surtax has been repealed, 
and the rate of the sugar tax fixed at about 7s. per cwt. (14 marks 
per 100 kilos.). This change coincided with the collapse of the Sugar 
Syndicate, which had for some time kej)t prices at an artificially high 
level, thus restricting consumption and consequently the yield of the 
tax. The latter amounted in 1903 to £4,988,252, an mGvea>se of 
£183,024 on the preceding year; it was estimated for 1904 at 
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£5,645,012, but before tbe end of that financial year it had already 
exceeded the estimate by £1,500,000, so that it was thought justifiable 
to fix the estimate for 1905 at £6,363,500. It is now admitted that 
the cheapening of sugar in consequence of the reduction of the tax and 
the abolition of bounties has resulted in a quite unexpected increase 
of consumption, to which this rise in the yield of the tax is due. 

Mexico. 

The yearly sugar report for 1904-05, published by the ‘‘Hacendado 
Mexicano ” has the following : — 

“Sugar plantations have existed in this country for hundi'eds of 
years, and they have in nearly aU instances been operated on a 
paying basis, although the methods of handling the cane and its 
manufacture have often been crude and wasteful in the extreme. 
The power for the primitive mills was furnished by mules or oxen, 
and later on small three-roll mills operated bj^ steam power were 
introduced. 

“Ill a great number of the plantations of Mexico to-day the cane is 
ground hj these old-fashioned three-roll mills, although they are not 
sufficient to extract anything like the full percentage of saccharine 
matter that may be taken from the cane ” 

In the majority of cases, also, old methods are in vogue for the 
transportation of the cane to the mill, and for the handling of the 
bagasse, or ground cane, after it has passed through the mill. These 
methods are at the same time relatively much more expensive than 
the modern way. 

The cane is brought in either on the hacks of natives or in ox 
carts, and the bagasse requires a large force of peon laboui’ers to 
carry it out of the mill and spread it on the ground to dry, ivhence 
a few days later it must be carried hack into the sugar-house and 
thrown into the furnace to burn. The sugar turned out by these 
mills is not of a very high grade. 

Yast improvements have been made in recent years in labour- 
sawng sugar machinery, and a considerable quantity is now finding 
its way into Mexico. Immense 12-roller mills are iio-w being |)lanned 
that have two additional rolls, called “ crushers,” through which the 
cane is first passed, and when , afterwards it has gone through the 
four sets of three rolls each, very little saccharine matter is left in 
the cane. The dry bagasse is conveyed on an automatic carrier 
directly to the furnace, furnishing in a large mill practically all the 
fuel that is required to operate the factory. 

The methods of transferring the cane from the fields to the mills 
have also been revolutionised, tramways being laid through the fields 
and the cane piled upon the cars, which are drawn to the mills, by 
steam locomotives. 
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On arrival at the mills it is taken from the cars by a cane unloader 
by which it is placed on the cane carrier, whereby it is run upward 
and forward until it reaches the crusher. This consists of two rollers 
having zigzag teeth or grooves which work into each other, drawing 
in the cane, partially crushing and cutting it up into about O-inch 
lengths. After passing through the crusher, the mat of cane passes 
down an iron apron into the first three-roll mill, whei*e it is crushed 
under hydraulic pressure on the top roller of 2o0 tons. 

After passing through this mill, the cane, having first been sponged 
with hot water, is carried to the second three-roller mill, operating 
under a pressure of 320 tons on the top roller. It is then sprayed 
again and passes to the third mill, operated under a pressure of 400 
tons on the top roller, and later it goes to the fourth if there is a 
fourth, which is not the case so far in Mexico, and in this event the 
top pressure is nearly 500 tons. The cane refuse, or bagasse, is carried 
by an automatic conveyor to the furnace feeders, whence it is dumped 
into the furnace as needed. The juice expressed from the cane is 
conveyed to an automatic screen apparatus, filled with fine holes, 
through which it drains into an immense receiving tank, whence it is 
pumped up to a juice weighing machine situated over the liming 
tanks on a level with the vacuum pans. It is then weighed and 
dropped into the liming tanks to be clarified. 

Later, the juice is discharged into settling tanks, and sufficient time 
being allowed for impurities to settle out, the clear j nice is drawn off 
into a receiving tank for juice filters. The settlings are diluted with 
lime and re- agents, and pass to the filter presses by means of which 
all solids are separated from the clear juice, which is then discharged 
into the receiving tank over the evaporator. 

The modern sugar mill is usually constructed of steel, and is of a 
very substantial character. Many miles of tramway lines are laid 
through the cane field, and there is required an equipment of several 
hundred cars, as well as a number of steam locomotives. 

All these improvements have made it possible to dispense with 
hundreds of labourers, and have not only increased the sugar product, 
but have reduced in like or greater proportion the expense of handling 
and maniifactiiring it. 

In Mexico, even with the old-fashioned and expensive methods, the 
sugar planters have formed one of the wealthiest classes of citizens, 
and with the incoming of the vast perfected labour-saving machinery, 
there can be no question that Mexico will loom large in the destinies 
of the worlds sugar production. 

Mr. Hedemann has been studying the ground and making the 
plans for the building of a 1000-ton mill, to be erected on the 
Oaxaquefia plantation of the Isthmus of Tehuantepec, the property of 
the Tabasco Plantation Company, which will be the largest by far of 
any in the Eepiihlic of Mexico. 
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Coraimrison of Production of Sugar in the Repuhlic of Mexico during 

the last Five Tears. 


Production in 

1899- 1900 .. .. .. 

1900- 01 

1901- 02 

1902- 08 

1908-04 

1904-05^ 


Quantity" 

75.000 

95.000 

103.000 

112.000 

107.000 

115.000 


As will be seen by tbis statement there has been a shortage in the 
production of 1903-04 on that of 1902-03 of about 5,000 tons, due to 
the fact that in the state of Morelos there was a shortage of about 
4,000 tons and in Oaxaca about 2,000 tons, but on the other hand 
Puebla increased 1,000 tons. It is feared that owing to the continnal 
rains which have fallen during the whole of the latter part of 1904, 
and also during the first part of 1905, this crop will also be a short 
one, although, owing to the high prices obtained in foreign markets, 
much more raw sugar is made, which of course will increase the 
output of sugar, decreasing the amount of molasses, and financial 
results will be better, although the quantity produced may not he 
as great as expected. The estimate for this year’s crop, that is 
1904-05, is put down at 115,000 tons. 

Much of the sugar from the State of Morelos has been exported to 
the United Xingdom, and Morelos sugar fetches a good price in the 
local market, from 13 to 13-J- r. per arroba (3s. per 25 lbs.). It is 
expected that there will be a rise in the price as stocks are very low. 


Porto Eico. 


Ponce. — The Yice- Consul reports : — -The sugar crop was only fair, 
but larger than the previous year; 33,738 tons were exported, and 
about 5,000 tons used for local and island consumption. Export value 
was £469,195, against £347,000 in 1903. 

No statement has been published by the Guanica Centrale sugar 
factory, which is the largest in the island. 

According to the annual report of the Central Aguirre the result 
was satisfactory, and although the average price at which the crop was 
sold was only 13s. 9d. per 100 lbs., a net earning of £5 1,800 was obtained, 
giving a dividend of £26,700, or about 6*67 per cent, on a capital of 
£400,000. 

The crop of this factory was taken off in 131 working days, at an 
average run per day of 20J- hours, the average amount of cane per day 
was 1,216 tons, average extinction of Juice was 80*43 per cent, of the 
total weight of cane. 

The production of sugar for the crop was 33,742,982 lbs., of which 
33,116,148 lbs., or 98 per cent., were first sugar, and 626,834 lbs* 
molasses sugar. 


* Estimated. 
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Tiiese sugars ai'e not included in tlie exports of Ponce, as they are 
shipped direct from the harbour of Puerto- Jobo, where the works 
are situated. 

They have under cultivation for next year about *7,500 acres of cane, 
and expect a yield of about 20,000 tons. 

A French company under the name of “ Compagnie des Sucreries 
de Porto Paco,” with headquarters in Paris, has been incorporated 
with a capital of about £180,000. 

They have bought five plantations in this district, in all about 2,500 
acres, and have built up a central factory which they call “ Central 
Fortiina.” 

The factory is situated about five miles from Ponce. The capacity 
of the mills is about 600 tons of cane per 24 hours. The novelty about 
this factory is that they are putting uj) a new system of diffusion of 
bagasse, which it is asserted will increase the extraction from canes 
fully 2 per cent. 

This is the first time that this system of diffusion has been undertaken 
on a large scale, the inventor himself, a French chemist by name 
H. Maiioury, being the general director of the central factory and of 
the (fonipagiiie des Sucreries de Porto Eico in this city. The first crop 
under this new system will he taken off next year. 

Molasses continue decreasing in this district, as less muscovado 
sugars are being made. 

The exports were: — 1904, £50,783; 1903, £45,344. 

The increase in value is due to higher prices during the year, as 
only 1,432,587 gallons were exported, against 1,685,262 gallons in 1903. 


MONTHLY LIST OF PATENTS. 

Communicated by Mr. W. P. Thompson, C.E., F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London - 

E Y GLISH. —APPLICATIONS. 

14662. J.E.M.YiKCENTandK.GEXGNAGEL,Oxon. (Communicated 
by E. J* L. Witty, Australia.) ImprovemeMB in the jjroducUon of 
sacchcmne cattle food from molasseB and sugar sg7aq}S, mainhj with 
respect to the materials employed therein, 17th July, 1905, 

15023. K. E. Balthasseb-Weygang, Strood, Eeiit. A new or 
improved girocess for producing foodstuffs, glycerine and saccharine-^Uke 
suhstajices, and other products, 21st July, 1905. 

16269. D, Stewabt & Co. (1902), Ltd., and T. Wishabt, London. 
Iwpnwvements in evaporators for sugar and the like. 10th August, 1905. 
GEEMAH. — ABBLDGKENTS. 

161448. Emil Passbubg, of Berlin. November 16th, 1904. 
A method of dry ing rapidly setting fluid and pasty substances in vacuum 
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driers having a revohihJy heated drying drum immersed in the drying 
This drying drum, wMch is immersed in the drying fluid and is heated 
and revolved for drying rapidly setting fluid or pasty masses, is 
characterised hy the fluid being constantly agitated over the bottom 
of the drying apparatus by known means, such, for instance, as stirring- 
paddles or arms, and the deposit formed being thereby constantly 
stiiTed up. 

161449. Dr. Wes^ter, of Charlottenburg. March 3rd, 

1903. ^4 means for cleaning centrifugal casings^ for the gmrpose of 
separating more exactly drain of different composition. In this arrange- 
ment, the means for cleaning the walls or easing of centrifugals in 
order to more exactly separate drain of different constitution consists, 
preferably, in spring scrapers or the like which fit exactly the wall 
of the centrifugal, being moved up and down at suitable intervals 
mechanically, and thus freeing the walls from adherent drain, so that 
the subsequent drain may be caugbt unmixed and conveyed to a 
separate collecting gutter. A modified form of the arrangement 
consists in the spring scrapers being constructed in a coaxially movable 
channel and connected with such a one, so that the scraping of the 
wall surfaces is completed hy the drawing down of the scrapers, and 
in the last position the subsequent di'ain from the cleaned sui-faces 
comes directly into the said movable channel. 

161937. Paul Ehrhardt, of Halle-on-Saale. 30th November, 

1904. An air agitating apparatus^ more gjarticidarhj for sugar mashes. 
This air agitating apparatus, which is particularly adapted for sugar 
mashes, is provided with separate pipes introducing 'compressed air 
and immersed in the liquid, and its characteristic feature is that near 
the mouth of each tube, and commencing somewhat above the mouth, 
plates are arranged rising to the sides in such a way that these plates 
leave passages for the upwardly rising compressed air at their deepest 
points between them and their respective points, and also at then- 
highest points between the edges of two adjacent plates. 

Note.— Copies of all published specifications with their drawings in 
these lists can he obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. _____ 

Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The Tnteruational Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


33 
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IiVCPOETS AND KXPOETS OF SUaAE (UNITED KINGDOM) 

To END OF July, 190«i and 1905. 

IMPOETS. 



Quantities. 

A^aluks. 

Raw Sugaks. 




_ 



19U4. 

1905. 

1004. 

1905. 


Cwts. 

Cwts. 

£ 

£ 

Germany 

3,845,836 

2,594,230 

1,704,439 

1,615,085 

Holland 

123,866 

82,119 

56,437 

58,426 

Belgium 

225,004 

281,918 

97,393 

209,686 

France 

153,566 

118,999 

71,854 

88,098 

Austria-Hungary 

680,971 

320,074 

306,550 

217,917 

J ava ........ .... 

1,034,877 

1,513,756 

428,871 

1,097,360 

Philippine Islands 

.... 

.... 



Cuba 





Peru 

585,473 

744,133 

264,756 

530,434 

Brazil 

82,210 

36,864 

31,171 

23,887 

Argentine Republic .... 


.... 


.... 

Mauritius 

321,538 

138,417 

117,181 

78,350 

British East Indies 

153,468 

379,194 

'62,136 

207,459 

Br.W. Indies, Guiana, &c. 

777,870 

833,286 

503,012 

683,931 

Other Countries 

401,622 

637,586 

185,602 

446.368 

Total Raw Sugars 

8,386,291 

7,680,576 

3,829,402 

5,257,001 

Eefinbd Sugars. 





Germany 

6,872,610 

5,967,382 

3,859,151 

4,896,992 

Holland 

1,853,545 

830,675 

1,092,605 

717,578 

Belgium 

246,879 

150,279 

141,225 

12.8,609 ; 

France 

1,281,638 

759,417 

701,798 

629,288 ; 

Other Countries 

167,246 

31*2,419 

88,535 

256,858 1 

Total Refined Sugars , . 

|10,421,918 

8,020,202 

1 5,883,314 

6,629,325 1 

Molasses .... 

1 1,046,271 

1 

1 1,403,202 

j 193,323 

281,722 

Total Imports 

19,854,480 117,103,980 

1 9,906,939 

12,168,04-8 


EXPORTS. 


1 

British Repined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

Sweden 

2,467 

184 

: 982 

168 

Norway 

15,575 

11,388 

i 8,141 

9,066 

Denmark 

i 2,35o 

45,528 

1 30,420 

34,407 

Holland 

34,128 

42,759 

17,870 

34,547 

Belgium 

0,527 

3,663 

3,458 

2,662 

! Portugal, Azores, &c 

9,422 

9,175 

5,029 

7,015 

! Italy 

2,565 

1,972 

1,208 

1,394 ! 

Other Countries I 

192,549 

142.537 

121,277 

132,789 


335,588 

‘257,206 

194,385 

222,048 

Foreign & Colonial Su<>arsJ 





Refined and Candy 

16,543 

12,565 

11,277 

11,709 

Unrefined 

60,100 

43,707 

33,023 

32,756 

Molasses I 

1,559 

2,640 

888 

793 

^ Total Exports ^ 

413,790 

276,118 

239,573 

266,366 
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UNITED STATES. 
f Willett 4' 


(Tons of 2,240 lbs.) 

1905. 

Tons. 

1904. 

Tons. 

Total Eeeeipts, Jan. 1st to Aug. 10th . . 

1,143,619 . . 

1,193,020 

Receipts of Rehned ,, ,, ,, 

748 . . 

314 

DeliYeries ,, ,, ,, 

1,069,136 

1,187,026 

Consumption (4 PortSj Exports deducted) 



since January 1st 

1,018,555 . . 

1,107,257 

Importers’ Stocks August 9th 

74,483 . . 

1 7,555 

Total Stocks, August 2orcl 

198,000 .. 

128,512 

Stocks in Cuba, ,, 

234,000 .. 

53,671 


1904. 

1903. 

Total Consumption for twelve months . . 

2,727,162 .. 

2,549,643 

CUBA. 



Statement oe Bxtouts and Stocks of Sucaii, 1904 

AND 1905. 


1904. 

1905. 

^Toiis of 2,2401b8.) 

Tons. 

Tons. 

Exports 

966,499 .. 

789,213 

Stocks . . . , 

115,198 

290,438 


1,081,697 .. 

1,079,651 

Local Consumption (seven months) 

24,360 .. 

25,260 


1,106,057 .. 

1,104,911 

Stock on 1st January (old crop) .. 

94,835 .. 

— 

Keceipts at Ports up to July 31st . . 

. 1,011,222 .. 

1,104,911 


Savmm^ 3Ist July, 1905- 


J. Ctuma.— F. Mejek. 


UNITED KINGDOM. 


Statement op Impoiits, Expokts, and Oons^umftion I'on Sea'en Months 

ENDING July 31st. 




Imports. 


1 Exports (Foreign). 

SUOAK. 

1903. 

1904. 

19U5. 

1903. 

1904. 

1905. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Kefined 

.... 649,826 . 

. 521,<'96 

401,C10 

1,242 . 

. 827 . 

. 628 

Kaw 

.... 344,728 . 

. 419.315 .. 

384,029 i 

1,798 . 

. 3,005 . 

. 2,185 

Molasses 

43,815 . 

. 52,313 .. 

70,160 i 

61 . 

78 . 

. 132 

Total 

.... 938,369 . 

. 992,724 .. 

855,199 : 

3,101 . 

. 3,930 . 

, 2,945 


iiefined 

Kefiaed (in Bond) in the United Kingdom 

Haw 

Molasses 

Molasses, manufactured (in Bond) in U.K. 


1903 
Tons. 
519,ti23 

325,452 

38,189 


Home Consumption. 


1904. 

Tons. 

533,434 

295,942 

75,296 

48,907 

35,272 


1905. 

Tons. 

401,596 

304,954 

59,060 

65,311 

30,422 


Total 

Less Exports of British Eetined 


883,264 .. 988,851 .. 861,343 
23,466 .. 16,779 .. 12,860 


Total Home Consumption of Sugar 


859,798 .. 972,072 848,483 
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Stocks ok Sugak ik Etjeope at itis-eyee bates, Atjgiist 1st to 23eb5 

COMPAEEB -with; PREVIOUS YeAKS. 

THOUSANDS OF TONS, TO THE NEAEEST THOUSAND. 


Great 

Britain. 

Germany 

including 

Hamburg. 

Franco. 

Austria,. 

Holland and 
Bolgium. 

Total 

190d. 

142 

1 367 

1 

388 

133 

50 

1080 


1904. 190y. 1902. 1901. 

Totals .. .. 1506 1740 .. 1790 .. 907 


Twelve Months’ Consuaiption of Sugak in Eueope foe 

ThHEE Ye AES, ENDING JuLY 31 ST, IN THOUSANDS OF TONS. 

fLicht's Circular.) 


Great 

Britain. 

Germany. 

France. 

Austria. 

Holland, 

Belgium, 

kc. 

Total 

1904-5. 

Total 

1903-4. 

Total 

1902-3. 

1603 ^ 

1018 

j 

622 1 

466 

\ 172 

i . 

! 3882 

i 

4209 

3433 


Estimaxeb Ceop op Beetkoot Sugak on tee Continent of Eueope 

FOE THE CUEEEST CAMPAIGN, COMPARED WITH THE ACICAl CROP 
OF THE THREE PEEV'IOUS CAMPAIGNS, 
fFram Lieht’s Moathhi Cirenlm'.j 
1904-1905. 1903-1904. 1902-1903. 1901-1902. 


Tons. Tons. Tons. Tons. 

Crermany 1,575,000 ..1,927,681 ..1,762,461 ..2,804,923 

Austi-ia 898,000 ..1,167,959 ..1,057,692 ..1,301,549 

Brance 625,000.. 804,308.. 833,210 .. 1, 123,533 

Eiissia 940,000 ..1,206,907 ..1,256,311 ..1,098,988 

Belgium 173,000 , . 203,446 . . 224,090 , . 334,960 

HoUancl 135,000.. 123,551.. 102,411.. 208,172 

Other Countries . 340,000.. 441,116.. 325,082.. 393,236 


4,681,000 5,874,968 5.561,257 6,760,356 
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NOTES AND COMMENTS. 


Blyth Bros. & Co. report shipments of sugar from August 1st to 
August 23x-d at 3,698 tons, as compared with 5,564 tons for the 
corresponding period of 1904-05. 


The Cost of Production In Java. 

We would call the attention of our readers to the letter in our 
correspondence columns from Mr. H. 0. Prinsen Geerligs, the Java 
sugar expert, who shows conclusively that but for the Brussels 
Convention having raised sugar prices to a more natural level, the 
majority of the Java sugar manufacturers would now be struggling 
to make both ends meet. We fancy our friends, the confectioners, 
will understand the significance of this phi*ase, for many of them, 
whom we shi’ewdly suspect have of late done more than make both 
ends meet, have nevertheless filled the press with laments about the 
impending ruin of their industry, in which case they will appreciate 
the desire of the Java planters to escape from a period of low prices 
such as occurred in 1902, but which the confectioners themselves 
would fain see continue, like the brook, “ for ever.” If the latter 
had them way, it would only be for a time, as the jjartial ruin of the 
Java sugar industry would speedily follow, and would have a very 
marked effect on the sugar market. Even nowadays, the diverting 
of one or two cargoes of Java sugar from Europe to America has 
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its influence on the market. What the effect of a reduction of the 
JaTa crop hy 50 or 75^ would be, may be left to the imagination of 
our readers. Moreover, what Java could not stand, neither would 
Hawaii, and the latter would suffer even more, unless the IJ.S.A. 
took up her crop on advantageous terms. 


A Paris Tragedy* 

M, Jaluzot’s failure, to which we referred last month, has been 
followed up by another. This time it has been the fate of M. Oronier, 
the head of the great Say Eefinery ; and the unfortunate man, unable 
to face the dishonour he had brought on himself, put an end to 
his life. The amount of his losses is placed as high as 89,000,000 
francs, and the Socle te Greneral des Sucreries et de la Eaffinerie 
d’Egypte, and the Eaira Sanieh Company, concerns which he was 
instramental in starting, are alleged to be involved in the loss, the 
former to the extent of 25,000,000 francs. On the other hand, the 
Sa3^ Company are equal to all the calls made on them. Hamburg 
firms are hit to the extent of £2,000,000, and London ones of 
£500,000. Besides that, M. Oronier lost in his speculations the 
entire estate of the late Henri Say, of which he was trustee, 
amounting to 23,000,000 francs, and not content with gambling in 
sugar, he was heavily involved in Kaffirs. All this goes to accentuate 
the moral we dj-ew last month on the evils of such speculations. 
If this second crash, coming so soon after the first, leads to some 
restiictions being placed in the way of future attempts of this kind, 
some good will have arisen out of the evil. 


Business Enterprise. 

As showing what can be done by using a traveller, we may cite the 
^ case of British Trade in Angola. Here, according to the Consul at 
Loanda, British manufactures do not hold their own, simply because 
they are not pushed. One alinerican fiiin, on the other hand, sends 
out a representative annually, and consequently sells almost all the 
plantation machinery used in the countiy. They have just booked 
an order for a sugar mill of the largest size for Loanda. 

We think it might be well worth the while of some of our home 
manufacturers to send a competent representative round the coast of 
Africa, as that continent is going in for sugar cultivation on an ever 
increasing scale. 

Prosperous Natal Sugar Companies. 

The Birectors of two Natal sugar companies — EeynoMs Brothers, 
Limited, and the Tongaat Sugar Company, Limited — have just 
issued their reports for the year ended May 81st last, and in both 
cases results of an extremely satisfactory character are recorded, 
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showing that the Natal sugar inclustiy has pros|)ered materially 
during the past year. Eeynolds Brothers, after making due pro- 
vision for depreciation in all departments and for other contingencies, 
show a credit balance of £20,617 Is. lid. Out of this sum the 
Directors propose to pay a dividend of 10 per cent, and a bonus of 
10 per cent, on the ordinary shares, 8 per cent, on the preference 
shares, and 10 per cent, and a bonus of 10 per cent, on the deferred 
shares. To reserve account £8,000 is transferred, while a balance of 
about £3,000 is carried forward. In addition to this the surplus 
funds available enable the Directors to redeem, this month, £15,000 
of the company’s 6 per cent, first mortgage debentures. The year’s 
profit of the Tongaat Sugar Company, after making provision for 
depreciation, &c., amounts to £12,377 14s. 4d., and as a sum of 
£3,399 Ss. 2d. was brought forward from last year, a total of 
£15,777 2s. 6d. becomes available for distribution. Of this £2,800 
is to be devoted to the payment of the arrears of preference dividend, 
and £3,600 to interest on debentures, which leaves £9,377 2s. 6d. 
available for the payment of one year’s dividend on the ordinary 
shares at 7-^- per cent., and one year’s dividend on the preference 
shares at 7 per cent., £2,077 2s. 6d. being carried forward to next 
year’s account. The company’s cash balance aggregates about 
£10,000 . — {So nth Afr ka . ) 


European Sugar Consumption, 1904-05. 

The Journal des Fabricants de Sucre gives the following figures of 
consumption for the first eleven months of the 1904-05 campaign, as 
compared with those of 1903-04 : — 



1904-05. 

Metric Tons. 

1903-04. 
Metric Tons. 

France 

495,771 . . 

699,030 

Germany 

.... 775,056 

. . 1,126,432 

Austria-Hungary . 

404,516 . . 

503,962 

Belgium 

63,068 . . 

85,431 

United Kingdom 

. . . 1,392,824 . . 

. . 1,566,869 

Holland 

82,246 . . 

, . 88,355 


3,213,481 

4,070,079 


Difference, 856,598 tons. 


Amongst the Consular Eeports in the present issue will be found 
some useful advice to sugar machinery manufacturers from the 
British Consul of Tainan, South Formosa. One of the results of the 
new Anglo- Japanese Alliance will in all probabilit}^ be that what 
Japan cannot readily produce herself she will give the first refusal 
for to Great Britain* British manufacturers will, therefore, do well 
to accommodate themselves to the requirements of the Eastern 
customer. 
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The Ethics of Journallsin. 

We regret to liave to dra’^^ attention to tlie fact that there is an 
increasing lack of care shovn by our colonial and American eoiitem- 
poxaries to credit sundry articles to the rightful originators. In 
international journalism, the claims of copyright are difficult to 
substantiate, and as a rule are seldom brought forward. We, 
ourselves, would hesitate before taking any such step, knowing that 
we are often indebted to our exchanges for articles of interest. But 
the principle of copyright exists in theory, and therefore the least 
that can be expected from those who help themselves to other’s 
articles, is that they credit these articles to the jonrnai which was 
responsible for producing them. When the question of translation 
arises, it will be conceded that the translator has sole rights to the 
translation unless, indeed, the original article was marked ‘‘Translation 
reserved.” If a Brench paper A has an article which is translated 
into English by an English x^aper B, B is surely entitled to full credit 
for the translation ; and when three or foui’ other Anglo-Saxon i}apers 
reproduce this translation, their crediting it to A only does not take 
account of the labour involved in translating. Nay, more, they 'ipso 
facto credit themselves with this work, whereas, theirs has been but a 
“ scissors and paste ” affair. We have commented at length on these 
principles, because we have been of late a sufferer in these respects. 
Two articles appeared in our April and May issues respectively, 
viz., “ The manufacture of sugar in the Colonies,” and “The beetroot 
and the sugar cane — Th. Dufau,” which we got translated by an 
expert from the French paper in which thej:" originally appeared. 
Needless to add we credited this paper for them. Now we find these 
articles have been bandied about in Indian, Colonial, and American 
papers ; and in not one case was the translation, which was copied 
verbatim from our journal, credited to us. We think we have every 
reason to complain, when we are put to trouble and expense to get a 
correct translation prepared, that this latter is reproduced in iiaif-a 
dozen papers in various parts of the world without one word of thanks. 
The most they did was to give the name of the French x^aper, to whom 
they were not indebted for what they pxinted. We trust, therefore, 
that our contemporaries will in future give credit to those to wffiom 
credit is due, and not allow international journalism to degenerate to 
petty filching of contemporary work, secure in the supposition that 
the difficulty and the expense of enforcing a claim for copyright 
would be too ginat to be resorted to by the aggrieved party. 


According to the Meiboiume Arqus^ the central mill system in 
Queensland has not so far proved a success. Of thirteen mills built 
directly or indirectly under Grovemment control, eight have not 
fulfilled their monetary obligations to the State. 
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PEOGEESS IN THE WEST INDIES. 


Mr. Eobert M.I.M.E., of Glasgow, recently penned a 

letter to the Glasgow HeT'ahl, in wMcb be showed that tbe AVest 
Indians are certainly realizing tbe necessity of getting- more modern 
sugar 'macbinery, and that they show a decided preference for 
Britisb plant. 

He wrote : 

I ^vas niiicb interested, bi reading yoiw London Letter in your issue of 
Pridav, vSepteniber 1st, with regird to tbe West Indies and tbe prospects of 
prosperit}" for these islands. I agree with tbe writer that tbe old-time 
planter is now becoming a thing of the pyast in tbe West Indies, and the 
younger men now in the business are adopting more up-to-date methods 
both as regards tbe cultivation of the land tor sugar cane, also as to tbe 
method and the machinery that should be used in tnrning the same into 
marketable sugar. I beg, however, to diifer from your correspondent 
regarding the English sugar engineers being behindhand in adopting new 
methods in the manufacture of sugar and sugar machinery. It may he 
something new to your correspondent to know that even with the superior 
yield of the land in the Hawaiian Islands, and with all the improvements in 
American sugar machinery, sugar is at pmesent made in the AA'est Indies as 
cheaply as in the Sandwich Islands. Furthermore, as steam ploughs and 
irrigation are now being introduced into the West Indies, the cost of making 
sugar will he still further reduced. 

The extra large yield of canes per acre mentioned by your correspondent 
in the Sandwich Islands is, as he states by ploughing, draining, and 
irrigation, but this at great expense. In fact, the estates are handicapped 
thei*e by irrigation machinery at enormous exp^ense ; and over and above 
this, the cost of the upkeep of drains and working them is about £5 per acre 
per annum, which has to he reckoned with in arriving at the cost of their 
canes per ton, and the American ton is 2,000 lbs. against our English t(m of 
2,240 lbs. 

The first consideration in the making of cheap sugar is the cost of producing 
the canes. The lower the rate at which this can be done, the cheaper the 
sugar, and by the use of the steam ploughs, and irrigation, the weight of 
caiies per acre should be about double what it is at present ’with hand labour 
ill the West Indies. 

Your correspondent states in his letter that the ingrained conservatism of 
the British manufacturer sometimes makes it impossible to do business with 
him. This may be true in some cases, but I question the truth of the state- 
ment as regards sugar machinery. I have been visiting Cuba and Porto 
Eico this last winter, and found as a rule in those up-to-date sugar islands 
that English machinery was much preferred to American. In Porto Eico 
there is a duty against English machinery of 45 per cent., owing to Porto 
Eico having been seized by the Amei’icans and incorporated as an American 
State, This 45 per cent, would naturally prevent the inti'oduction of further 
English machinery ; but such is not the case, as many of the planters inform 
me from their experience of American machinery, after having used English 
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iiiaebineiy, it would be to their advantag*e to pay the 45 per cent, duty so as 
to secure English niacliinery, and in some cases this has heen done. This 
spealis for itself as to the superiority of the English sugar machinery. Many 
of the American ideas, I confess, are vei'V clever and useful : hut, in other 
cases, I have seen most elaborate and expensive machinery in use with results 
which could have heen accomplished by labour on the spot for less money 
than the interest of the capital invested in the machinery adopted for the 
purpose. 

Your correspondent hints that the English sugar engineers do not go with 
the times in improving their designs. This is contrary to the facts, as we 
are continually making new designs, and improving our machinery and 
methods for the manufacture of sugar, which is borne out by the low price 
at which the sugar is now produced in the West Indies— about £2 per ton 
under the cost at which beet sugar can bo produced in Europe. 


SIMPLE METHODS OF CHEMICAL COHTEOL. 
By T. H. P. Heriot, F.C.S. 

(Coniimml from pmje 


IV. 

Preparing a Solution por Analysis. 

The first step in nniking a quantitative analysis of a solid substance 
is to prepare a soliitiou containing a known weight of the sample in a 
known volume, by combining the two operations dealt wdth in the 
last chapter. For example, the percentage of pure sucrose in a 
sample of low grade sugar is determined in a solution prepared by 
dissolving, say 2(1 grams of the sugar in water, and diluting the 
resulting solution to a definite volume, say 100 c.c. The method of 
weighing is, in this ease, slightly complicated by the fact that the 
sugar (or other substance) must not be placed directly on the left-hand 
pan of the balance, but in a previously weighed vessel ; the German 
silver basin, FUj. 9, being used for this pmpose. 



Fio, 9. 


(Note.— The basin is provided with a counterpoise weight, the top 
of which uiiscreAvs so that the exact tare may be adjusted, if necessary, 
by adding or removing a small fragment of wire or tinfoil. The 
weight should be kept in the drawer of the balance case.) 
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The empty basin being accurately counterpoised, the 20 gram 
•weight is added to the counterpoise weight on the right hand pan, 
and the sugar added to the basin by means of a small spoon or the 
bone spatula. After each addition, the balance is “ tried ” h}^ slightly 
turning the milled screw, and the quantity in the basin increased or 
diminished until the pointer swings equally on both sides of the zero. 

Removing the basin from the balance, and su2}porting same upon a 
cork-ring* the chemist should now he seated at the table. 40 c.c. of 
rain water are measured off in one of the larger graduated cylinders, 
poured into the basin, and the contents stirred with a glass rod. When 
the sugar appears to have dissolved, the resulting syrup is decanted 
into a 100-110 c.c. measure flask in the manner shown in Fig. 10; the 
rod being held so that the lower end touches the interior of the neck 
of the flask. Eeplacing the rod in the basin, 30 c.c. more water are 



added, and this will compiletely dissolve any trace of sugar left in the 
liasin. After this has been similaiy decanted, 10 c.c. of water are 
slowly poured down the rod while the latter is moved round the upper 
part of the basin so as to wash dowm any drops of syrup from the 
sides of the basin and rod, and this wash water added to the -flask as 
before. A final rinsing with another 10 c.c. of water wall completely 
remove the last trace of sugar horn the basin. The contents of the 
flask are then diluted exactly to the 100 c.c. mark, by adding water 
from a pipette as already explained. 

(Note.— T he object of measuring the water into the basin is 
merely to avoid a too liberal use of water for dissolving which might 
nearly fill the flask before the basin and rod had been rinsed.) 

* This, and a few other sundries, will he mentioned in an Appendix to the List of 
Apparatus given in Chapter 2. 
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Tlie contents of the flask must finally be tliorougfily mixed by 
closing the month of the latter with tlie thumb while the neck of the 
flask is gripped between the fingers and the palm of the hand, and 
then inverting the flask several times. 

Such a solution serves as a starting point for many separate tests 
and analyses, because the 20 grams of sugar dissolved therein may 
be accurately subdivided by withdrawing measured volumes of this 
solution. Thus, 10 c.c. will represent a tenth of the whole, or two 
grams of the original sample; 50 c.c. half, or 10 grams; and so on. 
Although we shall not have occasion to adopt this practice, the 
following experiment is instructive as illustrating how the chemist 
is able to deal with weights too minute to he detected by the most 
sensitive balance. 

Starting with the above 20|' solution, measure off exactly 10 c.c. in 
the pipette, and transfer this volume to a second 100 c.c. flask, fill 
up the latter exactly to the 100 c.c. mark with water, and mix as 
before. The result is a 2!^^ solution, from which, by repeating the 
operation (using a clean pipette and a third flask) a 0*22 solution is 
obtained. By mere repetition of these simple measurements the 
dilution may be carried on until the last flask contains the merest 
trace of sugar, the weight of which is still hnoiun, although probably 
represented by the fifth or sixth place of decimals. The same result 
W’ould be reached in one-third of the time if 1 c.c. of the original 
solution had been diluted to 1,000 c.c. (1 litre) and so on. We thus 
prove that infinitesimal quantities can be measured without substi- 
tuting “ theory ” for common sense ” at any step of the process. 

To retuim from the above digression. A complete analysis of our 
supposed sample of raw sugar would necessitate the separate 
determination of sucrose, glucose, moisture, and ash. Here, 
however, we are aiming at simplification, and it fortunately happens 
that the determination of the chief constituent, the sucrose, is 
rendered very easy by taking advantage of a curious optical property 
possessed by sugar solutions; a property which can he accurately 
measured in the now familiar polariscope, an instrument which will 
occupy our attention later on. 

Turning to our 20| solution, as prepared above, and which wilhbe 
more or less cloudy and coloui’ed, some further preparation is 
necessary before the liquid can be rendered sufficiently transparent 
for the optical test. Many liquids can at once be rendered clear by 
filtration through a special kind of paper, but this is quite impossible 
in the present case. (iSTOTE. — ^The reader may test this statement 
after reading the instructions for filtering given below.) All difficulty 
is avoided, however, by adopting a course which closely resembles 
the “tempering’^ of juice in the factory, but which will be found 
much more eflective. Instead of the combined action of heat and 
caustic lime (whereby the raw mill juice is rendered capable of 
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filtration tliroiigli clotli) tlie “clarifying agent’’ employed in tke 
laboratory is a solution of basic acetate of lead/ 

Eilling a 50-55 c.c. flask exactly to tke lower mark Avitli tlie 20 1' 
sugar solution, add 2 c.c. of lead solution from a pipette, dilute witk 
water exactly to tke 55 c.c. mark, and mix tkorougkly. Tke result 
IS a milky lirpiid wkick, on merely standing for a skort time, vseparates 
into two portions, — a precipitate wkick slowly settles in tke flask, and 
a transparent and almost colourless licpiid. 

Tke greater part of tke soluble impurities present in tke original 
samx:>le have here combined witk tke acetate of lead to form highly 
comx3lex and insoluble compounds, wkick, taking tke form of a jire- 
eipitate, envelop and carry dowm the fine insoluble particles which 
rendered tke origioal solution cloudy. Tke dissolved sucrose being 
unaffected by tke acetate of lead, tke sacokariiie richness of tke 
original solution has only been modified by the dilution, and this 
being exactly one-tentk, a very simple correction can, be applied. 
This method of clarification l>y dilidiou will be found convenient when 
we come to analyse tke juice, but when preparing a solution as above, 
it is more convenient to add tke lead acetate before adjusting tke 
volume of tke sugar solution in tke flask by proceeding as follows : — 
Wipe tke metal basin perfectly dry, counterpoise it on tke balance, 
and weigh out another 20 grams of sugar. Dissolve and decant tke 
solution as before, but add 2 c.c. of lead acetate to tke flask after the 
first or second decantation. Einse tke basin twice, dilute to tke 
100 c.c. mark, and mix. When this is filtered, tke clarified liquid 
will be a 202 solution of tke original sample, requiring no subsequent 
correction. 

Eold one of tke circular discs of filter paper in half, and re-fold tke 
doubled portion (so that tke single folds come together). Eepeat this 
re-folding twice again and tke result will be as in Fig, II. Opening 
out tke paper, tke “fluted” filter, shown in Fig. 12 is obtained, which 
fits into the glass funnel, t as in Fig. 13. Tke funnel is supported in 
one of tke small hydrometer cylinders, and tke contents of tke measure 
flask carefully poured on to tke paper, tke funnel being then covered 
witk a ground-glass plate to prevent evaporation. 

Tke first portion of tke filtrate is always cloudy, but as soon as tke 
drops falling from tke funnel appear perfectly bright, tke funnel is 
cautiously lifted and placed in a second (dry) cylinder, which will 
gradually fill without requiring further attention. 

Practice in tke foregoing manipulations may best be postponed 
until we have described how to use tke polariscope, so that tke accuracy 

Note.— One of the small bottles, with flat stopper, should be filled with this reagent 
and labelled “Poison”; the Winchester quart bottles being stowed away in the 
cupboard. 

+Note.— T he stems of the funnels are shortened by making a file-mark round the 
stem, firmly grasping the latter on each side of the mark, and then drawing the hands 
apart with a jerk, at same time exerting a slight bending strain. 
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of the TTork nia}’' be checked hy the ox^tical readings of several solutions, 
prepared from the same samj^le of sugar. 

A clear distinction should hott be drawn between percentage by 
voliiine and percentage hy iveight. If we mix 20 grains of sugar 
with 80 grams (— SOc.c.) of wnter w'6 obtain a solution w^eigliing 
20 + 80 = 100 grams, and therefore a 20 solution of sugar hy weight. 
But the percentage ly/ vohnne will he more than 20 because tlie 80 c.c. 
of water emjjloyed are not increased to 100 c.c. by the addition of the 
sugar, hut to somewhat less than 90 c.c. Consequently, if 90 volumes 
contain 20 grams, 100 volumes contain 22 grams, so that the same 
solution may contain 22?;' by volume and 20'; by iveight. 

Conversely, the 20" solution hy volume (see the first experiment 
described above) would have weighed more than 100 grams, say 105 
to 106 grams, and therefore must have contained less than 20 2’ by 
weight. 



Fig. 11. 



This distinction being once clear, it is merely a matter of con- 
venience whether percentages are exjiressed hy vol ume or hy weight ; 
the former being preferable in the case of liquids wBich are measured 
and the latter in the case of solids which are weighed. Actual 
examples will appear iii subsequent chapters. 

At this early stage of our enquiry, the necessity of absolute 
cleanliness in the laboratory cannot be too strongly insisted upon. 
As regards the balance, in addition to keeping the case dusted and 
the window clean, it will occasionally be necessary to dust and polish 
the pans. Whenever the balance appears to require re~adjiistment, 
suspicion should fall upon the pans, and these should be inspected 
and polished with the leather before the adjustment-nut is interfered 
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mtli. It is also liardlj" necessary to remark tliat every object placed 
on tke balance-pan must be scrupulously clean and dry. 

All glass-ware should be washed at the sink immediately after use 
and not left over for a “cleaning-up” day, when everything is 
dirty. If, after being properh" washed and left to dry on the 
draining rack, the glass-ware still looks dirtj’, this will be due to the 
impurity of the Avator supply, and it will be advisable to have a vessel 
of rain-water handy, into which the washed apparatus can he dipped 
before being left to drain. The measure flasks, in which Juice, &c., 
has been treated vrith basic acetate of lead, can be cleaned by rinsing 
with dilute muriatic acid (one i^art of acid to one of water). As this 
acid can be used over and over again, it may be kept m an open 
phial or cylinder into which the acid rinsings are emptied back. The 
flasks are then washed free from acid, rinsed with rain-water, and 
left to drain. 

A spare bucket, kej^t underneath the sink, serves as a receptacle 
for all rubbish, including the used filter papers removed from the 
fill m els. 

One secret of tidiness is to stow away in the cupboard all appliances 
other than tliose in daily use, and, in order that these spares may be 
alwm^^'s ready for use, dust must be excluded by plugging measure 
flasks, pipettes, &c. , with cotton- wool, and by covering cylinders 
with paper caps. 

Pinally, by utilising the sink as a working bench for taking 
densities and for similar operations likely to make a mess, the 
“ balance table ” -will always be available for carrying out the more 
delicate operations. 

These trifling hints will enable the planter or overseer to drill a 
native hoy into an efficient bottle-washer and assistant, whose duties 
may be subsequently extended if he shows intelligence, 

(To he eontinued,) 


Another cane-cutter has been invented by the son of an American 
ex-Seriator that is said to bid fair to revolutionise tbe sugar planting 
industry of the Southern States of America, It is elaitned that the 
machine will do the work of more than one hundred men. We shall, 
however, see how far these claims are fulfilled in practice. 


British and American inventors, who are interested in the far 
eastern trade, are advised to protect their inventions in Japan prior 
to the publicity given in that country to their inventions through 
the medium of the official patent office gazettes of their respective 
countries. Otherwise they may find their inventions classed as 
“ publicly known ” and therefore unpatentable. 
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WORLD’S PEODUOTION AND CONSUMPTION. 


The Tisible consumption of sugar daring the campaign 1904-5, 
now closing, proves to have been the smallest in many years, due to 
the fear of a shortage in su 2 )plies which led to wild speculation and 
high prices early in the year. Actual consumption probably did not 
fall off very materially, but heavy inroads w'ere made in the invisiblf3 
stocks, leaving but very few sugars carried anywhere in statistical 
countries, except the visible stocks, w'hieh are now larger than was 
anticipated. 

It will be interesting to look ahead and consider the question of 
supply and demand for the next campaign year, based on pu’esent 
indications, although it is early to estimate the outturn of croj3s. 

In leading commercial circles of Europe it is expected that the new 
beet crop will produce 6,300,000 tons sugar, based on the sowings of 
this year aud a yield equal to that of campaign 1903-4, when conditions 
were favourable. 

The Cuba, Brazil, and other cane sugar crops, as well as the beet crop 
ill this country, are all doing finely, giving promise of a total outtui’n of 
cane and U. S. beet amounting to something like 5,200,000 tons sugar. 

From the present outlook we may reasonably expect a total 
production of 11,500,000 tons beet and cane sugar in the world for 
the new campaign 1905-6, or 500,000 tons more than the crops of 
1901-2, which were the largest on record up to this time. 

Prices having declined to normal figures, there seems to be nothing 
to prevent a full and free distribution of sugar during the next twelve 
months, for actual consumption and to fill up the depleted invisible 
stocks, which should cause the largest visible consumption on record. 

We give below’ our latest estimates of world’s production and 
consumption : — 

Tons. 

Visible supply (stocks andafioats) SejDtember 1st, 


1901 1,145,930 

Production, 1901-2 10,993,346 


Total supply, 1901-2 12,139,270 

Consumption, 1901-2 , , .... 10,057,477 


Visible supply, September 1st, 1902 (invisible 

stocks large) 2,081,799 

Production, 1902-3 9,930,755 


Total supply, 1902-3 12,018,554 

Consumption, 1902-3 9,904,463 


Visible supply, September 1st, 1903 (invisible 

stocks small) 

Production, 1903-4 


2,114,091 

10,295,276 


Total supply, 1903-4 . . . . 12,409,867 

Consumption, 1903-4 10,817,762 
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Yisible supply, September 1st, 1904 (invisible 


stocks large) 1,591,605 

Production, 1904-5 9,377,345 

Total supply, 1904-5 10,968,950 

Estimated consumption, 1904-5 9,603,950 

Estimated visible supply, September 1st, 1905, 

(invisibles small) 1,365,000 

Estimated production, 1905-6 11,500,000 

Estimated total supply", 1905-6 Il2, 865,000 

Estimated consumption, 1905-6 11,000,000 

Estimated visible supply, SejDtember 1st, 1906 .. 1,865,000 


(Willett % Graifs Circular. J 


THE WOELD’S TEADE. 


A Board of Trade return recently issued once more illustrates tbe 
remarkable development of British trade. The following abstracted 
list shows the turnover for the years 1903 and 1904, the imports 
representing (except in the case of the United States) articles for 
domestic consumption, and the exports being in every instance 
articles of domestic produce. In regard to Belgium, the principal 
^articles only are dealt with : — 

Impouts. 


United Kingdom 

1903. 

. . 473,027,000 

1904. 

& 

481,040,000 

Germany 

.... 300,134,(00 

.... 314,549,000 

United States . . 

. . 207,393,000 

.... 215,814,000 

France 

... 192,048,000 

.... 181,458,000 

Belgium 

. . 101,689,000 

.... 104,758,000 

Austria-Hungary . . 

.... 78,213,000 

85,211,000 

Italy 

74,478,000 

74,325,000 

Japan 

.... 32,102,000 

37,588,000 

United Kingdom 

Exports. 

1903. 

£, 

. . 290,800,000 

1904. 

.... 300,818,000 

Germany 

.... 250,732,000 

.... 258,625,000 

United States . . 

. . 303,677,000 

.... 297,031,000 

France 

.... 170,090,000 

.... 179,020,000 

Belgium 

, . . 79,875,000 

.... 82,211,000 

Austria-Hungary . . 

.... 88,741,000 

.... 86,220,000 

Italy 

. . . 60,697,000 

64,608,000 

J apan 

. , . . 28,994,000 

.... 38,011,000 
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ANTIGUA. 


The Cej^teal Sugau Eactory. 

In our Eebriiary number we gave a sbort account of tbo new 
central factory uAicli tbe Mirrlees Watson Co. were erecting in 
Antigua. Some further account of this new concern was given by 
the Hon. Erancis Watts, O.M.G., in a recent number of the West 
Inclkin Bulletin, and we take the following details from his 
paper : — 

It appears that early in 1903 Sir Gerald Strickland, the Governor 
of the Leeward Islands, ascertained that a residual sum, arising out 
of the Paiiianientary Grant of £2o0,0()0 to assist the West Indian 
Sugar Industry, was available for application within his Government 
if satisfactory proposals could be put forward. Such proposals were 
advanced and took the form of a £15,000 bonus towards a central 
factory scheme. 

It is unnecessary to go through the various negotiations; suffice 
it to say that after much hard work and anxious moments a 
company was found prepared to fiilhi the requirements of the 
Government, and to make what should prove a good bargain for 
itself and the Antigua sugar planters. 

The position is : the factory and the estates’ proprietors have agreed 
to co-operate, the former to build and work the factory, the latter to 
grow and supply the canes, during a period of fifteen years, on a 
profit-wsharing basis. The capital of the factory is £40,000, including 
the £15,000 contributed by the Government. The company agreed 
to erect a well ec£uipped factory capable of making 30 tons of 96^ 
crystals in a day of 23 hours. They further agreed to pay for canes 
the equivalent price of 4J- tons of 96^ crystals, f.o.b. Antigua, for each 
100 tons of canes. This may be regarded as a payment * ‘ on 
account.” After the payment of working expenses, interest on 
capital, and setting aside of a reasonable amount to sinking and 
reserve fund, any profits which arise are to be dealt wuth in the 
following manner : Should the price paid for canes prove less than 
lOs- per ton, then the profits shall be applied to bringing up the 
payment to 10s., or as far in that direction as the amount available 
permits. If after canes have been paid for at 10s. per ton, or over, 
any profits still remain unallotted, these profits are to be divided 
equally between the shareholders of the company and the estates’ 
proprietors supplying canes. 

Of the £15,000 contributed by the Government £1,000 is amortized 
each year, so that at the end of fifteen years this will disappear from 
the company’s capital account. As soon as the £25,000 subscribed 
by the company shall have been paid ofi, the ownership of the 
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factory will be divided equally between tbe sbarebolders in the 
company and the estates’ proprietors supplying canes. 

The estates’ proprietors bind themselves to maintain a certain 
acreage in cultivation with sugar-canes, and to supply the canes so 
grown to the factory for a period of fifteen years. 

Ill addition to this the company is under an obligation to the 
Government to take, if offered, canes fx'om the peasantry up to 4,500 
tons a year at a price equal to the value of 4|- tons of 96° crystals, 
f.o.b. Antigua, for each 100 tons of canes, but with the proviso that 
the price to be paid for peasants’ canes shall in no case be less than 
7s. 6d. per ton ; good, sound canes being stipulated for. 

Eight estates have entered into co-operation with the Factory Co., 
and have agreed to supply canes from an area of 1,620 acres in each 
season. This area, together with the peasants’ supply, is expected to 
yield 6,000 tons of sugar. 

The machinery erected is as follows : — 

2 Babcock and AYilcox water-tube boilers, having 11,528 sq. ft. 
of heating surface, and able to work at a pressure of 160 lbs,, but 
fitted with reducing valves to supply steam to the factory at 100 lbs. 

A steam engine with cylinders 26 in. x 48 in. 

2 thx'ee-roli mills, 60 in. X 30 in., with provision for maceration. 

A triple effet with 4,000 sq. ft. of heating surface. 

2 juice heaters each having 2,000 sq. ft. of heating surface, 

2 vacuum pans, each capable of striking 15 tons of masse-cuite, or 
9 tons of dry sugar. 

A centi’al condensing installation, 

5 Weston 36 in. belt didven centrifugals, 3 for first sugars and 2 for 
seconds. These are provided with all the necessary pugmills, grass- 
hopper sugar conveyors, and chain and bucket elevators. 

6 second sugar crystallizers, fitted with stirring gear, each capable 
of holding a full strike fi'om one of the vacuum jxans. 

The machinery is housed in buildings constructed of rolled steel 
columns of H section, and covei’ed with galvanized iron. The mill 
house is provided with a travelling crane, capable of lifting 
12 tons. The buildings and mill yard are lighted by electricity. 
Finally, a small laboratory provides accomodation for the resident 
chemist. 

Six miles of railway have been laid down to convey the canes 
from the estates to the factory. The rails are 30 lbs. to the yard, 
and the gauge is 2ft. Bin. There are two locomotives for haulage 
pui'poses. 

The cost of the factory, so far as can be ascertained at this stage, 
has been approximately as follows : — 
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£ £ 

Cost of plant 21,315 

Additions to plant 633 

Houses, offices, laboratory, 1,000 

Freight 3,467 

Lighterage, insurance, package tax, &c. . . 683 

Erection (not yet fully known), say .... ^ 7,500 

Water tower, ponds, pipes, &c 700 

Sundries ^ .... 400 

Legal . 360 

Consul ting* engineer 350 

£^4~0S 36,408 

Pitailway, 5tJ miles line and construction . . 3,840 

2 Locomotives 980 

120 Waggons 1,100 

Sundries 80 

£6jm 6,000 

£42,408 


The estimated sum of £40,000 has thus been exceeded by £2,408. 
These figures at this stage can only he given as approximate and 
provisional. The cost of the plant is extremely low. For safe 
estimating for any other factory £50,000 should be allowed. 

It is interesting to learn that the honour’ of ‘‘ C.M.Gr,,” conferred on 
the Hon. F. W'atts a short while ago, was meant to be a mark of 
approval of his efforts in the planning and construction of the above 
described central factory. 


PEESOHAL IMPEESSIONS OF OITBA. 

By De. Herzfeld. 

fConilnued from page 

After the experiences of the first day, Dr. Herzfeld gave up his 
intention of visiting the Santa Lucia Hsine, because he found he 
could not get there till the afternoon when the rain would be sure to 
fall. He preferred to take a Jorxi'ney across, the country, and visit 
one of the largest factories in the island, viz., Caracas. He had 
received from Dr. Wiechmann, on leaving New York, quite a bundle 
of introductory notes to various plantations and persons in Cuba, 
written by the directors of the American Sugar Eefining Go. As this 
Company exported last year about 80^' of Cuba’s total output, they 
naturalLy had control of aU the Hrgest sugar factories. Amongst these 
introductions was one to Snr E. de Terry, the owner of Caracas in the 
Province of Santa Clara. Dr. Herzf eld wrote to announce his coming, 
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and tlien next day lie and liis party left early in tlie morning by train 
for Santa Clara wMcb they reached at 10 o’clock in the evening. 
The scenery en route was very varied. First came virgin forest, in 
which are to be seen, here and there, orange and citron trees ; these, 
however, get speedily choked with creepers and wild gourds. Next 
appeared palrn groves, then mountain peaks bedecked with large 
palms, then again enclosure’s full of large and small palms all withered 
up by a recent drought. Near to Puerto Principe, the chief town of 
the Province of that,,;^toe, numerous pastures full of cattle were 
visible. So many catue are seen in Cuba that one is at a loss to 
understand how there can actually be a scarcity of them for animal 
traction. Yet so it is, for whereas before the Insurrection there were 
some two millions, in 1900 there were only from 200,000 to 300,000 
head of cattle, and since then the number has not increased sufficiently 
to make cattle importing nnprofitahle. 

The midday meal, taken at a station while the train waited, was 
unbearable owing to the heat. And while in motion, the train so 
rocked that conversation was out of question. On arrival at Santa 
Clara late at night, the travellers -went to an hotel where they were 
welcomed. In fact, being Gormans, they were everywhere esteemed. 
At first, people were susj)icious and reserved as long as they thought 
the visitors were Americans, hut as soon as it was learnt they hailed 
from Germany, the natives’ manner changed in a twinkling. 

Although exhausted from theii' long journey, Dr. Herzfeld and 
his party were up early next morning to train to Cruces, the 
terminus of the branch line to Caracas. At Cruces a stationniaster 
knowing some English was found, and he telephoned to Caracas to 
announce the impending arrival of the party. Snr. Terry replied 
that if they would come by the train leaviiig in an hour’s time they 
would be welcome. They thereupon employed this hour in going to 
the Cruces hotel and convincing themselves that it was impossible, at 
least for a European, to spend a night there (Cruces has a population 
of 12 to 15,000). In Cuba, when visiting factories and unable to stay 
overnight at them, it is necessary to repair to the chief town of the 
province for the night. There are in the whole of Cuba but six 
towns where one can staj^ more than a day, and even then it is not 
always in comfort ; one has to be contented with the most primitive 
arrangements. But in such a dirty and fly-plagued spot as Cruces it 
was impossible to dwell. Moreover, personal safety is not 
guaranteed; the streets are never lighted, and in the darkness one 
may easily fall among thieves. 

After enjoying the flies at the hotel — where all dishes are kept 
upside down and only reversed the moment before the food is placed 
in them— and convincing themselves that no one in the place under- 
stood a word of English, the party returned to the station where the 
narrow gauge railway belonging to the factory started. Caracas 


35 
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plantation possesses 90 km. of railway line. All cane is carried by 
rail to tbe factory, tiie barvesting area amounting to 12,000 hectares* 
As at Santa Ana there was no real road here, and it would have been 
impossible to di’ive a vehicle to the factory. The gromid is a deep 
loam. Where the canes w’ere loading, portable tracks were laid as 
near to as possible. The wagons were of ingenious construction, and 
were fitted with automatic discharge. On arrival at Caracas the 
party were welcomed by Snr. de Terry, the head of one of Cuba’s best 
families. He lives duiing the campaign in Oiiba and the rest of the 
year in Paris. He at once took them round his splendid factory. 
Here, too, the building is open at the sides, but the roof rests on iron 
pillars, and the apparatus is modern and of iron, not copper. (A 
detailed account of this factory appeared not long ago in the Jourmd 
des Fahriciuds de Sucre d m I)r. Herzfeld refrained from repeating the 
particulars. A few remarks were, however, not out of place.) In onO' 
corner was the diffusion battery — supplied, as is nearly all the plant, 
by the Eives-Lille Co. — now standing idle, but in the hope of being 
once more put to 'work. The methods employed are as simple as at 
Santa Ana. It is true the output is better, thanks to the improved 
apparatus, but how much chemical control is exercised may be 
imagined when it is stated that the chemist once employed was 
dispensed with, as no use could be found for his services, and the 
laboratory which he fitted up now stands empty. A very interesting 
apparatus was the water condensation plant which stood in the yard 
and was erected by a German film. The water is first squirted into 
the air and then fui’ther cooled on large horizontal iron surfaces. 

xlttached to the factory were splendid dwelling C[uarters that more 
nearly resembled an hotel. Here, as a result of a conversation 'with 
the factory overseer, the following information was gleaned. 

Previous to the war, the number of factories in Cuba was 574. Of 
these, 483 were destroyed, for only 91 survived the W'ar. At the 
present day their number is 186. It will be seen how greatly the 
capacity of these factories has increased w'hen it is stated that these 
186 turn out more sugar than did 574 before the war. A railway 
journey thi'ough the country reveals many an old ruined factor3^ for 
no attempt was made to rebuild them. Instead, one large estahiishment 
has been erected in the midst of the area occupied by two or three 
old ones. 

About 400,000 to 450,000 acres of land are under sugar cane 
cultivation in Cuba, or say 160,000 hectares. By way of comparison 
it may be mentioned that the German beet area in 1904 reached 
416,000 hectares. But it is to be observed that Cuba has at present 
in cultivatioii only a little more than one third o! the soil which is 
required for beets in Germany. 


See /.jS’./., January, 190S. 
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The cultivated land is taken up as follows : — 


47-32 

with cane. 

11-3 2 

,, sweet potatoes. 

9-3 2 

,, tobacco (the annual crop being 30,000 tons). 

8-6 f 

, , bananas. 

7-3 1 

,, maize. 

1-6 2 

,, coffee. 

0-5 1 

,, rice. 

0-3 2 

,, pineapples. 

0-3 2 

, , oranges. 

0-2 1 

,, onions. 


The total area of cultivated land is put at one million acres, hut it 
is hoped another like amount may eventually he reclaimed. All 
those who know the island well are agreed that at some future date — ■ 
how soon no one professes to know — the sugar production will be 
doubled or a little more than doubled. But further than this it will 
certainly not go, and all talk of a croj) of six million tons is beyond 
the bounds of possibility. 

The mean sugar crop in Cuba amounts to from 58 to 65 tons per 
hectare (23 to 26 tons per acre). When it falls to 20 tons the land is 
freshly planted. But in Cuba the cane plants last five or six years at 
least, and often eleven or twelve years. This is the difference 
between Cuba and Java, where fresh plants are put down every three 
years. There are even fields in Cuba where for forty years canes 
have been cultivated and only in isolated spots new plants been laid 
down. The period of vegetation of the cane is commonly 12 to 13 
months. An advantage is here possessed by the cane over the beet 
in that the cane grows throughout the whole year. It naturally 
requires correspondingly less nutrition. Breshly planted cane 
requires 18 months to grow before maturing. The new fields now 
laid out are not available for the next campaign, but await the 
following one. A factory woi'ker in Caracas gets 30 dollars, a field 
worker 50 dollars. But the latter works only in fine weather ; when 
it rains, he has to cease work. When this visit was paid to Caracas 
only half the hands were at work. It was intended to stop altogether 
ill the following week, but later on possibly to work for eight 
days more. 

A visit was next paid to the fine private house of Snr. de Terry, the 
walls of which were adorned with fine oil paintings. Before taking 
leave, their host gave them an introduction to the proprietor of 
Eosario Don Pelajo, as Dr. Herzfeld had expressed the wish to see 
this factory. They then returned to Cruces, explored the place, and 
bought some photographs of Caracas factory ; incidentally, they were 
glad to discover that beggars were not a feature of Cuban streets. 

, In the evening they took the train back to Cienfuegos. The rain 
had come on as usual, so nothing further could be done that day. 
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As they were all exhausted, they resolved not to visit a factory next 
day. But five o’clock found them at the station, where they 
entrained for the town of Matanzas. The place was reached by three 
o’clock in the afternoon ; it lies on the coast, and is even more 
beautifully situated than Havana. The party hired a vehicle and 
went sightseeing’ for the rest of the day. Next morning a start was 
made at six o’clock for the station of Aguacate, where a team was in 
waiting for the party. In contrast to previous roads the one the 
vehicle proceeded to traverse was a fine and well-made one. 
Eosario is, in contrast to Caracas, a plantation where the canes 
are transported by teams, not by railway wagons, and a network 
of good roads takes the place of the usual railway tracks. This 
factory works up> 100 tons per diem, and is still considered 
a big place, though it has only half the capacity of Caracas. 
Dr. Herzfeld and party were welcomed by the manager of 
the factory, a veiy agreeable man who understood English and 
Spanish equally well. He first took them into his house, where they 
had Spanish coffee, which they sipped with large spoons. 

The factory was not going, as the heavy rains of the last few days 
had brought it to a standstill. In one respect this was convenient, as 
it enabled the various apparatus to be the more closely examined. 
The bagasse furnaces were first visited, then the factory was gone 
through, and finally a visit was paid to the stables where were a row 
of fine stallions, amongst them a splendid yellow-dun horse which 
was paraded for their inspection. These horses were entirely 
provendered with cane leaves. Dr. Herzfeld had thought beets held 
the advantage in this respect over canes ; but he learnt that at all 
similar establishments the cane leaves were used down to the last 
scrap as fodder. No extra food is given to cattle, and these noble 
horses received no corn. 

The men’s quarters were next inspected. The mamed men w^ere 
kept separate from the unmarried ones. The latter dwelt in a two-storied 
building; on the ground fioor were the beds, standing on the bare 
ground ; yet, in spite of this, the arrangements were exemplary. The 
married people lived in the old slave compound. In front of it stood 
a small house with a gateway leading through to the compound. 
Here lived the overseer, and the slaves used to be driven out through 
this gate in the morning, and back at night. Half-jokingly the 
guide remarked that previous to 1870, when slavery was abolished, 
they had such good times owing to the plentitude of labour that they 
wiwshed them back again. Scarcity of labour is now a matter of 
frequent complaint. Considering the present small population 
of Cuba, inmaigration has not kept apace; in 1901 it amounted 
to 22,899 souls, in 1902 only to 11,986, but last year it increased 
to about 25,000, though these last figures are not official and may 
be in excess. 
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A splendid park was the next object of inspection, in wliicii every 
possible tropical tree and fruit was to be found growing. It was, it 
may be added, tbe only park they saw adjoining a sugar factory. In 
it were to be found bananas, grape fruits, avocada pears, laurel, 
cinnamon, clove, apple, orange, and co:ffee trees ; in short, everything 
one could imagine. It is remarkable how quickly a palm grows. 
One of ten years’ age is as big as a pine of GO to 80 years. In this 
park was a particular specimen 60 years old, which, in appearance 
and girth, resembled an oak several hundred years old. 

Dming lunch some particulars of the cost of production were 
gleaned. The large factories produce sugar at IJ to cents per lb., 
and the small ones at 2 cents per lb. This is equivalent in German 
terms to 5-9 marks per zentner. Spaniards are, it is true, prone to 
exaggerate; but other sober people say that the big factories can, all 
circumstances considered, produce sugar for 6 marks. It is therefore 
clear that the German cost of production will have to he still further 
reduced if beet sugar is to continue in the running. 

Eegretfully they took leave of Don Pelago and his factory. The 
team was once more requisitioned to take them hack to the station, 
where they entrained for Havana. The hope kept recurring that they 
might eventually reach, a neighboiuhood where it did not rain. At 
Rosario for the first time no rain fell in the afternoon, so that they 
ventured to suppose the western part of the island would be drier ; 
but this proved later on a delusion. 

Towards 7 o’clock the party reached the terminus and boarded a 
ferry boat to cross to Havana. Here they witnessed “the finest 
harbour in the world ” — there are however several of them — lit up 
by the rays of the setting sun. The ferry steamer passed near the 
wreck of the “Maine,” the TJ.S. warship blown up in 1898 in the 
harbour. The Cubans desire to remove the wreckage, as being a 
standing danger to shipping ; and they had already arranged with a 
New Orleans firm to carry out the task, when the Navy Department 
at Washington interdicted the proposal, claiming that the Maine was 
United States property, and could only he disposed of hy an order of 
the Congress. Hence the wreck still lies where it sank ; at high tide 
it is nearly covered, while at low tide it stands high out of the water. 
Having arrived in Havana, the party had great difficulty in finding a 
suitable hotel where they could make their wants understood, but 
finally found one in the Hotel Telegrafo. They were at first quite 
undeceived with regard to Havana, for the streets are narrow and 
their route from the harbour up to the town had the appearance of 
quite an insignificant place. The hotels which are all furnished with 
a view to protection against the heat are not so open and free as at 
Santiago. Stone houses with courtyards are to be seen everywhere ; 
they are mostly narrow and dark. Consequently the heat is very 
excessive and proved greater than what was experienced at Santiago. 
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Disappointed, Dr. Herzfeld retired for the night. Next morning 
after Tbreakfasting on half a pineapple, coffee with salted milk, bread 
and blitter, he went to call at the German Consulate at 8 o’clock. 
Although places of business were all open by then, he found the 
Consulate still closed and had to call again at 1 1 o’clock. He paid 
several visits to different personages in the town that morning ; and 
obtained information on various subjects of interest. In the evening 
he strolled down to the seashore. The hotel is situated in the upper 
town and a wonderful avenue of laurel trees leads down in five 
minutes to the water. This is called the Prado, and after sunset it is 
a scene of bustle and gaiety. Ladies were to be seen dressed in the 
lightest of clothes with elaborate toilettes, and would have been the 
delight of an artist if they had not powdered themselves to such an 
extraordinary extent. But the powdering has an object. It forms a 
protection against the mosquitoes, which would work havoc on the 
lightly clad persons, were they not restrained by the powder. This 
powdering is consequently not entirely a matter of vanity. 

Dr. Herzfeld at length came to the harbour. Over its splendid 
entrance lay Morro Castle, the one time invincible fort, with its red 
and white walls rising from the water and washed by the waves. 
The Prado leads out into a round open space bordered by a low wall 
over which the sea dashes at spring tides. Hence the place is cool, 
and as a band stand has been erected in the centre, a regular evening 
concert is given. Por 10 cents a seat could be procured. In the 
streets of Havana, it may be remarked, Spanish money is expected, 
but at the hotels they prefer being paid in IJ.S.A. currency. When 
one or two items of the programme had been gone through, and a 
third piece was being played, a woman was heard to faintly scream, 

“ * It is going to rain.” Thereupon the music stopped abruptly in the 
middle of the piece ; everybody got up silently and heat a hasty retreat ; 
and in a minute more the piazza was empty. Nobody carries an 
umbrella out there, since as they say, when it once begins, the rain 
comes down so violently that an umbrella is of no use. 

The next day was Palm Sunday. Everybody who went to seiwice 
at the Cathedral was seen cariying a palm in the hands. 

In the afternoon a visit was paid to the Botanical Gardens, but a 
tliupierstoriii breaking over the party, they had to drive home to the 
'-iiotel. Here when they got out, a giant umbrella was held over them 
to keep them dry while they walked into the hotel. It is very dangerous 
for a traveller in Cuba to get wet. If this does happen, it is best to 
go to bed, as otherwise a chill, with a subsequent fever, is the result. 

Next morning, Monday, there was still time for some visiting. So 
Dr. HerzMd went with some business friends to see Messrs. 
Colima & Mejer, the well known Cuhian statisticians. Snr. Mejer 
who was a Gernian and spoke his mother tongue well, stated that 
besides the monthly report, he and his colleague produced weekly 
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statistics. These involved, them in considerable expense, so they 
were prepared to dispose of them for an annual sum of 400 dollars. 
This sum was forthcoming from several foreign subscribers, von Licht 
amongst them. The latter is the only one in G-ermany who gets the 
weekly statistics. Herr Mejer was asked if the German Government 
could not procure these weekly figures ; he answered that they could 
by all means if they chose to i)ay for them ; but apparently, as it 
afterwards turned out, nothing was known officially about these 
reports. Towards the end of their conversation reference was 
made to the fact that last year’s crop had been overestimated. 
Guma & Mejer, it will be remembered, at one time expected 
a crop of 1,500,000 tons. The excuse Mejer gave was not by all 
means a sound one. He said that the farmers start by fixing their 
crop a bit too high, because they are in want of money in the 
autumn. But since he knew this, he might very well have made 
allowance for it. Then he exidained that the cane in the fields is 
unusually difficult to valuate. The people neither know the size of 
their fields, nor the process of evolution of the canes, and finally this 
year there had been an extraordinary drought, then considerable 
cold intervened, and next in xlpril the rains had come on too early. 
The country with its existing factories was cpiite equal to working 
up 1,300,000 to 1,400,000 tons, for last January 100,000 tons more 
were dealt with than in the previous January. Meyer stated in 
conclusion that although he and Guma have taken the trouble to 
collect the statistics for a number of years, yet there is no partnership 
between them and they carry on business independently. 

As to the quality of the canes, there were in most places no figures 
of analysis available. 

Eeference may be made once more to the fact that at Eosario the 
question of chemical control was discussed. Hon Pelajo then 
expressed the opinion that no chemical control was required in Cuba 
such as was the case in Java. In Java there was a limit to the 
amount of canes, and the planters had to exert themselves to obtain 
the greatest possible output. In Cuba, on the other hand, an excess 
of cane was the rule ; the chief task was to get all the canes through 
the factory ; and there were every year a number of cane fields left 
uncut ! This is not, however, the case this campaign ; the canes have 
in many cases remained so backward as not to be worth cutting. 

On the following Monday afternoon, Dr. Herzfeld had the pleasure 
of an interview with the President of the Cuban Eepublic. In his 
companjq he mounted the marble steps of the palace which lies 
beyond the chapel erected in honour of Columbus. The latter was 
buried at Yalladolid, Spain, in 1508 , then his remains were removed 
first to Seville and next to San Domingo. In 1795 the bones were 
transferred to Havana, and in 1898 the Spaniards took them back 
again to Seville. How, however, the San Domingoans allege the 
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bones wHcli vere taken from tliem to Haraim were fictitious ones, and 
that tlio genuine relics are still in their possession, so that it is a matter 
of uncertainty as to vhere the great man’s remains really repose. 

At this Juncture, it is pertinent to call attention to the remarka])le 
change in the condition of Cuba since the cessation of Spanish rule. 
As long as the Spaniards were in possession, the Ciihans had a 
national debt of 400 million dgllars. This amounted to 284 dollars 
per head oi the population, or say £ 60 . The income was about 
25,000,000 dollars per annum. Of this nearly half, yiz., 10-J millions, 
was employed in paying interest on the Debt ; 12 millions were 
appropriated by the Spaniards for the npkeep of their army and navy, 
and only 21 millions remained to be spent in public improvements. 
Xo wonder then that no roads had been constructed since slavery was 
abolished. While it existed, many fine roads were made, notably 
the Prado in Havana. 

Under the Ptepiiblican (jovernment, the total receii)ts by the 8tate 
only amounted last year to 17-1- million dollars, of which 14*7 
millions w^ere collected by taxes. The expenditiue for the same 
period was 14,900,000 U.S. dollars or only 200,000 dollars more than 
the receipts from taxation. As the Americans have contrived to pay 
off the Spanish debt, the only outstanding debts amount to 31,600,000 
dollars and these a Hew York firm has bought up and issued at 92, 
How the stock stands at 102 ; interest being 5 

An annual sum of 2-1- millions is expended by the Eepublic on 
Education. However the President complained in his last Beport 
that school attendances had deci'eased last year to the extent of 
29,400 ; this he thought wms a bad sign. When one considers the 
large number of illiterates yet remaining, one can only agree wuth 
him. Eiirtliermore a very appreciable increase in the gendarmerie 
has lately taken place, and has accounted for 1,400,000 dollars. All 
things considered however, it would he difficult for a young and 
growing State to show a better financial position. It would be easy 
to increase the income, but such a step is not to be thought of. It is 
desiiuble to remove the tax on imported machinery, which favours 
the Americans, for the lower it is, the more will European machinery 
he able to compete with ximerican. 

The President of the Cuban Eepxihlie is a kindly old man of 70 wEo 
speaks pretty good English. He gave Dr. Herzfield half-an-hour’s 
conversation. The latter asked him if there was any sugar factory 
left which it would pay to visit, hut was told that owing to the rains 
having set in so early, all the factoides had stopped working ; this 
convinced Dr. Herzfeld that there was nothing to he gained hy a 
longer stay in the island. 

So he went to hook places on the steamer for Hew York ; hut as, 
owing to the rainy season having set in, everybody who could was 
leaving the island, difficulty was encountered in getting cabins. As it 
was, a fairly large tln^ee-herthed cabin was eventually secured. 
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The last day Tt^as employed in getting their luggage boohed, 
and vseeing over a cigar factory. This belonged to the firm of 
H. Upmann & Co. It was situated witliin the town and consisted of 
stone buildings with well lighted and ventilated workrooms. There 
the party were shown how the outside and inside leaves of cigars 
were prepared. In Cuba tbe custom is to roll up whole leaves in one 
mass to form the contents of the cigar. These leaves are naturally 
sorted out by experienced hands- The covering leaves are very 
carefully selected ; and there are two forms of cigars made. One 
kind with tapering points for Eurox3e, and another for the Americans, 
of the same diameter throughout, so that after cutting off the end, 
the suction passage is as large as possible. These latter varieties are 
however being used in Europe too. The most ex|)ensive cigars go to 
Germany ; neither the Americans nor English ask for them. Some 
samples which Dr. Herzfeld received proved too strong for his nerves. 
Their guide however asserted that in hot climates one could stand 
much stronger cigars than in Germany, and the cigars in Cuba are 
stronger because fresher. 

Kext day the party embarked for New York ; the steamer was full 
to the last place ; but tbe accommodation was bad. They arrived at 
New York a day late and after a short stay in the United States left 
for Germany and home, w'here they arrived safely, impressed with 
all they had seen and heard on their long travels. — (Abridged from 
the Zeifschrift des Vereins der Deutschen. ZucJi'erindustrie), 


PBOGEESS IN THE AEGENTINE EEPUBLIC. 


The sx3ecial correspondent of the British Trade Jour axil, in reporting 
on British trade in South America, states : — 

Unfortunately Prench sugar machinery is running that of British 
manufacture very closely, especially in Brazil, where I found five out 
of every six sugar factories fitted with machinery made by the Pives- 
Lille Company, of Prance. In Tucuman and Concepcion (ikrgeiitma) 
I was gratified to find that at the large and important factory 
belonging to Messrs. Carlisle Brothers, and managed by Mr. Stewart 
Shipton, the firm are fitting up a further extensive x)laiit, in addition 
to what they already j)ossess, entirely of British make. hli*. Shipton, 
who took me over the works, informed me that he has always found 
the machinery manufactured by a first-class British firm the best 
to bo obtained, although the merits possessed by the Pives-Lilie 
Company, of Prance are not to be denied. Altogether the prospects 
for manufacturers of sugar machinery and refining machinery should 
be found very excellent at the present time, a considerable new area 
of cane being planted out every year, as the prices now promise to 
increase, in spite of the markets of Europe being shut to Argentine- 
grown sugar owing to the bounty stipulations in force. 
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LABOLTE COXDITIONS OF HAWAII. 

(From the annual report of the Governor of the Territory of 

Hawaii for 1904.) 

As the sugar and rice industries of the Hawaiian Islands are the 
only ones employing agricultural or other lalmurers in large numbers, 
the needs of the Territory in respect to the numbers, nationality, and 
kinds of immigrants desired reflect to a large extent the needs of 
those two industries. At the present time there is, outside of the 
sugar and rice industries, very little room for the employment of 
iinsldlled labourers. In time to come other industries may be 
established which may employ a number of labourers, but there is 
now a necessity for only such class of labourers as can be utilized in 
the cane and rice fields, and in other branches of the sugar business. 

The conditions which exist here render it imperative for the 
preservation of the industries established that labourers be brought 
from abroad. 

Most tropical sugar-growing countries either possess an indigenous 
labouring population, available for the cultivation of sugar cane, or 
have within easy reach people who are readily obtainable for tropical 
field work, and whose physique and constitution enable them to 
undertake such field work without fear or injury to their health. 

There is not such an indigenous population here to supply the 
demands, and the tendency of the native population is not toward 
field work. They make good mechanics, and a portion of these are 
engaged in a variety of trades, but agricultural labour appears to be 
distasteful to them, and the number employed on sugar estates is 
small. This being so, it has for many years been necessary to promote 
immigration of field labourers to the islands, and many countries have 
been drawn from. There has been regularly conducted emigration 
from Germany, Horway and Sweden, Azores, Madeira, Portugal, 
Galicia, China, Japan, and Porto Eico, besides which British, 
Americans, Italians, and negroes (from the United States) have come 
in small numbers. 

Under the laws of the Kingdom and later of the EepuHic of Hawaii, 
immigration from European countries was assisted by the Government 
and industiial interests of Hawaii. Since annexation to the United 
States it has entirely ceased, as assisted immigration is prohibited by 
the United States immigration laws, and it is quite impossible to 
direct a voluntary immigration from Europe direct to Hawaii, the 
great distance and expense of transportation being insurmountable 
obstacles in the way of such voluntary immigration. 

So far as the Europeans and Americans are concerned, it has, with 
one exception, been found that they were unfitted for tropical field 
work ; they could not and would not perform it, and never for long 
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laboured as field hands.” The one exception noted is that of the 
Portuguese from Madeira and the, Azores, -who sho\Ted themselves 
capable of performing good field work. The improved condition of 
their own countries no longer necessitating immigration, these jieople 
show no disposition now to come to the islands, and even if they were 
willing to emigrate to Hawaii, the laws of the United States would 
hinder them from receiving that assistance without which immigration 
would be for them impossible. And here it may be stated that if 
other Europeans can be found who could endure labour in the cane 
fields of Hawaii, the immigration laws would render them unable. 
The geographical position of these islands and the great distances 
which such emigrants would have to travel would necessitate their 
being assisted in ways which are prohibited by the laws, as they can 
not themselves meet the cost. Of the Portuguese who originally came 
to Hawaii as assisted emigrants, those w^ho did not go to the mainland 
have so prospered that now they do not engage to any large extent as 
plantation labotirers, and their children, by the aid of the excellent 
Hawaiian free-school system, have fitted themselves for more 
congenial occupation than field labour affords. 

It has sometimes been argued that the Hawaiian sugar industry 
is in exactly the same position as that of the Southern States, and 
that if the latter can supply their labour needs, Hawaii should be able 
to do the same. This, however, is wholly misleading and untrue. 
If Hawaii had a large indigenous population such as exists in the 
Southern States, and if Hawaii could draw upon the large streams of 
immigration entering the United States, from which to sui^ply its 
requirements, as does that section, then such a comparison might be 
made. If there were no indigenous population upon which the 
Southern States could draw to supply the labour recpired in the 
fields, and were they wholly dependent upon Italian and other 
European immigration for labour, they w^ould stand in relation to 
Europe geographically^ as does Hawaii in relation to Asia. Further- 
more, while there is a stream of Italian and European immigration 
from which the Southexm States can supply their needs, the great 
distance to Hawaii, coupled with the ligorous laws against assisted 
immigration makes it impossible for Hawaii to hope for relief from 
that source, even if such immigx'ants could stand the climate, which 
is far more trying than is that of the South. It must be remembered 
that the Hawaiian Islands are situate south of the Tropic of Cancer 
between the nineteenth and twenty^-first degrees of longitude, 
consequently on or about the same level with, for instance, Tera Cruz, 
Manzanillo, Hong liong, Bombay and Burnmh, Cuba, Formosa, and 
Mexico City. 

The impossibility of securing a sufficient supply of Hawaiian or 
■other labourers able to endure the work in cane fields forced the 
planters of these islands into a reliance on China and Japan for the 
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necessary" supply. The Chinese have always proved themselves to he 
a law-abiding, docile and industrious people, but the United States 
exclusion laws shut out this nationality from Hawaii as soon as 
annexation became an accomplished fact, and the only present 
practicable source of supply is Japan, though a small number have 
come from Korea, 

Since the annexation of these islands the difficulty of maintaining 
an adequate supply of agricultural field labourers has been very great. 
Chinese are absolutely prohibited, and while the Japanese still come, 
the number of immigrant labourers hardl^T- balances the number of 
Chinese and Japanese who return monthly to their homes, and the 
scarcity of labour has enohanced its value. 

There exists in the minds of some, who are unfamiliar with the 
nature of field work in a tropical cane field, the impression that white 
men can perform the work, and that the proper way to conduct a 
sugar plantation is to divide the land into small lots and give them 
to white men to cultivate instead of doing the work of cultivation by 
clay labourers working* for a wage under one controlling management. 

A list of the nationalities that have tried field work in Hawaii has 
already been given. To-day there are no white men labouring in 
cane fields here. Those who have tried it have never stayed by it for 
any length of time, and abundant evidence is forthcoming that the 
white men can not and will not stand the work of tropical cane 
fields. 

Some little time ago the management of the Ewa plantation, on the 
island of Oahu, decided to experiment with American farmers. 
Eifteen families of highly i-espectable people were carefully selected 
in the Western States, and all their expenses paid to the plantation, 
where houses had been erected for them, each with a garden patch 
suiToiincling it, and where a large patch of “common land*’ had 
been set apart for their use as pasture for such stock as they desired 
to keep. Here they were given lots to cultivate in cane, and every 
help was rendered in the way of plowing and preparing their fields, 
but notwithstanding this and all the Ewa Plantation Company 
expended on this effort to raise cane by white farmers, these people 
W’ere not able to perform the necessary labour, and they drifted away 
by degrees, so that in about a year none of the fifteen families was 
left. Other experiments of a similar nature have been made with 
like results. 

In connection with the question of “homesteading” and of 
encouraging small farming, it is proper here to point out that all the 
lands cultivated by plantation companies, who find it necessary to 
irrigate because of the uncertainty of the rainfall, w^ere either arid 
wastes or poor pasture lands before they were acquired by these 
companies, who sank artesian wells, established expensive pumping 
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plants, or constructed extensive water ditches and pipe lines, and at 
great cost poui’ed water over the lands and made agriculture thereon 
a possibility. If development by homesteads only had been jiossible, 
the lands which are now cane fields would be in their primitive 
condition, because their irrigation was only rendered possible by the 
investment of a large amount of capital. 

With the largely increased world x)roduction of sugar, it is only 
with difficulty that cane can be grown here with a profit. The 
remoteness of these islands from the world’s market and the cost of 
production are factors to be contended with. 

It would be of great advantage to the agricultural interests of these 
islands if the United States immigration laws could be so amended as 
to permit the assisting of a desirable class of Portuguese labourers 
from the Azores or neighbouring islands, or if there could be a 
modification of the Chinese exclusion act permitting the immigration 
to these ivslands of a limited number of Chinese agricultural labourers, 
such labourers to be restricted to agricultural labour and domestic 
service, and strictly i>rohibited from engaging in mechanical and 
mercantile pursuits ; such immigration to be so regulated that the 
identity of each labourer may be ascertained and a record kept 
thereof, and that he may be required at the end of from three to five 
years from the date of his arrival in these islands to dej)art therefrom, 
and that such labourer be not permitted to go from these islands to 
the mainland. The Organic Act takes care of this liow. Ho Chinese 
can go to the mainland from Hawaii. 

Under the existing laws of immigration it is impossible for Hawaii 
to get immigrant classes from Europe or other occidental countries. 
Hawaii is 5000 miles from the point where the great numbers of 
immigrants land in the United States. Hawaiian interests have tried 
the experiment of bringing immigrants « from Atlantic ports of the 
Unites States to Hawaii, and have failed. We are therefore forced to 
take immigrants from the Orient or go without, and to go without 
means the ruin of Hawaiian industries, a condition that the Congress 
of the United States cannot aiford to jjermit, much less to exist, as 
it certainly would be making a failure of the industrial situation in 
Hawaii by the continued api)lication of such a drastic measure. Ho 
class of American citizens would be injured by the special legislation 
above referred to, permitting a restricted immigration of field 
labourers from China ; on the contrary, the interests of all Hawaiian 
citizens and producers as well as of the planters themselves would be 
furthered by such legislation. The population thus created would 
increase the Hawaiian market for American products and he for the 
direct interests of workmen on the Pacific coast and in all industries 
supplying goods to the Terxitoiy, while it would not he a competing 
element upon the mainland. 
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By the accpisitioii of distant territory in the Pacific Ocean the 
domain of the Pnited States is extended in such a degree that in 
making laws existing conditions should he recognised. In matters of 
immigration the restrictions which are required for the protection of 
the mainland may be very injurious for distant possessions, and a 
distinction should be made by special legislation so that classes not 
desired on the iiiaiiilaiid can he excluded, and the distant possessions 
provided for as their needs may require. — [Planters' Manthly,) 


THE SIiaAB INDIJSTEY IN EIJI. 


Sydney capital and enterprise have had much the largest hand in 
the development of Fiji, and the commercial and industrial welfare 
of that group of islands must become increasingly important to the 
merchants and shippers of this city. Sugar forms by far the largest 
item of Fijian production, and the bulk of this goes to the Colonial 
Company’s refinery at Auckland ; but that the balance in favour of 
that city is apparent rather than real is shown by the fact that 
practically all of the import trade of the island takes rise in and flows 
from Sydney. 

Sugar cane can be grown upon every island of the South Seas 
where there is sufficient soil to give its roots a hold— -the vitally 
essential elements of even heat and moisture are everywhere present. 
As a matter of fact, there is scarcely a Kanaka village from the 
Marcpesas on the east to New Guinea on the west in which one will 
not find small patches of the succulent cane, cultivated both for its 
juice used as a beverage, and its leaves used for thatch — to keep the 
outside of the native dry and his inside wet. But — in the tropics 
particularly — between sugar-growing and successful sugar-growing 
there stands the almost insurmountable harrier of labour, and to the 
fact that Fiji has successfully solved the labour problem is due to its 
most creditable position in the commercial world to-day. Tahiti, to 
be sure* with any kind of Mt-or-miss, mostly miss, labour that can 
be secured of a morning, does manage to keep a hundred acres or so 
of hillside green with cane in season; but the sugar pu'oduced, even 
under the stimulus of an enormous duty, is not sufficient for the 
consumption of her handful of people, and no steps towards putting 
the industry on a permanent basis dare be taken for fear that the 
vacillating French Colonial Office might some clay be induced to 
remove the duty, an net that would he tantamount to reducing the 
fields to wastes of lantana and the mills to scrap. Fiji’s success is 
directly due to the fair and unswerving policy of the British Govern- 
ment and the courage, foresight, and general good management of 
her ^planters. 



487 


Sugar raising was first established on a commercial basis in U’iji 
about a quarter of a century ago, the Colonial Sugar Eefining 
Company claiming the honour of being the pioneers. The Fiji 
Sugar Company, the only rival of the Colonial, came into the field 
some years later. The first mill was a cnide affair, driven by 
bullocks, the juice obtained being boiled to a sticky molasses in 
large, open iron pots. To-day the Colonial’s interests in the islands 
run a long way into seven figures. It has over 7000 men on its pay 
roUs, maintains 220 miles of fixed and portable tram lines, and its 
mills crush cane from over 30,000 acres of land. 

Owing to many severe handicaps, the industry languished during 
its earlier years. The ground, though rich, being newly cleared and 
often full of stumps, threw the exigency of tillage upon hand labour, 
a highly expensive and impracticable resort. The sacchaiinity of the 
cane was practically as high then as now, but the first mills, with 
their single sets of light rollers, were not capable of extracting over 
75 or 80 per cent, of the juice content of the cane. 

But field labour was the worst difficulty of all. The native Fijian, 
who was first requisitioned, like all the rest of the Kanakas of the 
islands east of the 175th parallel, loved his natural dolce far niente 
too well to give it up for more than a few days at a time, no matter 
what the wage. Tongans proved equally unsatisfactory, and the 
Solomon Islanders, who were next tried, though much better than 
their predecessors, were by no means an unqualified success as field 
laboiu’ers. At last the Colonial Government was induced to take a 
hand in the matter, and the result was the introduction of the East 
Indian coolie, under contract, giving to Fiji what has proved to be a 
more economical, uniform, and generally satisfactory system of 
labour than is possessed by any of her rivals. 

All the work possible on the Fijian plantations, as is almost 
imj)eratiYe in the tropics, is assigned to coloured labour. The 
standards of limitation as regards white and coloined labour, when 
it is desired to employ one— as far as possible — -to the exclusion of the 
other, are diametrically opposite. Thus, if white labour is to be 
favoured, as many kinds of work are given to men of that class as 
they are able to stand physically ; wMle if coloured labour has the 
call, men of that class are promoted as high as they are mentally 
efficient. The latter ruling is the existing one in Fiji, and the allotment 
. on the Colonial 0ompany'’s pay roll on that basis gives places for about 
6300 East Indians and from 200 to 300 whites. These latter are 
principally engaged as foremen, engineers, and chemists. The more 
intricate of the mill machinery is also looked after by whites, and the 
official staff is, of course, picked from the same class. 

The employment of coloured labour for field work on a sugar 
plantation in the tropics is a matter of necessity rather than choice. 
Queensland furnishes a good example. Here white hands are most 
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successfully employed on the more southerly plantations ; hut even 
under the stimulus of the bounty on ‘"white” grown sugar, the 
amount of such produced north of the loth parallel can practically be 
disregarded. With all the will in the world to work, the heat and 
incidental anno^nuices of “trashing” or “ stripping ” under a tropical 
sun are beyond the power of the ordinary white man to endure for 
more than a few hours at a time. ■ The possibility of importing 
contract labour in hiji, however, would in itself make the employment 
of white labour out of the question on the score of economy. 

The field hands employed in Piji are secured by officers in the 
service of the British Government, in the districts adjacent to 
Calcutta, in numbers to suit the demands of the planters. The 
Government also has charge of their shipment to Suva, where they 
are turned over to the sugar companies on five-year contracts, wdth 
the option of renewing same at the expiration of their time. The 
Sugar Company, on taking over the labourer, pays a certain sum 
toward the expense incident to his transportation to Eiji, which latter 
is very economically accomplished hy means of sailing vessels. The 
coolies are usually brought in the ratio of two men to one woman. 
The usual terms of the contract provide for a wage of about 25s. a 
month for a man and 20s. for a woman. On |)iecework a man will 
ordinarily earn a shilling a day and a woman ninepeiice. 

The companies provide houses for the labourers — neat, healthy, 
corrugated iron structures ; but do not feed them. As their diet is 
principally rice, however, and amounts to hut a few pence per month, 
most of their wage is clear profit. As often as pay is received the 
cheque is immediately cashed in Mexican or Japanese money, and the 
latter at once turned over to one of their own smiths to work up into 
silver ornaments. These they wear on all parts of their body, from 
nose to ankle, and the most wretched field hand may often be seen 
clinking about his work spangled and ringed like a Burmese 
prince. 

The coolie has proved most satisfactory as a field hand. He is 
quiet, steady, reasonably quick to learn, and always willing. They 
are somewhat quick at a fight among themselves ; but as this occurs 
usually at night, the routine of work is little interfered with. When 
the East Indian first came, there was considerable friction between him 
and the Eijian, but this has gradually worn off. How the attitude of 
the latter is one of disdain rather than active antagonism, which 
feeling has worked its way into the language, the Eijian word in 
common use for “ dog ” now being “coolie.” 

Great improvements have been effected in the Eiji mills, and most 
of them have been rebuilt several times over to keep their machinery 
up-to-date, and the whole generally in the line of progress. The 
addition of two extra rollers to the three in use in the first mills, and 
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tlie substitution of the nine-roller mill for the latter, eJ^ected an 
approximate saving of 20 per cent- in juice extraction- More recently 
still twelve-roller mills have been installed, and improved chopping 
and shredding apparatus and hot water maceration have also cut off 
substantial losses. 

If the methods of growing in vogue in the Piji sugar fields were as 
advanced as those of milling, the industry would be an infinitely more 
lucrative one. As it is the acreage productions and the net profit per 
acre are but a fraction of those obtained in Hawaii, in spite of the fact 
that the planters of the latter islands pay three and four times as 
much for labour no more efficient than that employed by the Eijian 
planter. With far more surface water to dx^aw from, and with coal 
much cheaper for pumping, should that he necessary, irrigation in 
Fiji, as compared to Hawaii, is hut little practised. Nor has scientific 
fei'tilisation in Fiji been brought to the point it should have. Hence 
it is that her planters have had to so far content themselves with a 
maximum acreage production barely in excess of three tons, the 
value of which— say . £50 — is £10 less than the average sum expended 
on each acre of one of the big Hawaiian plantations for fertilisation 
and irrigation alone. How well this latter expenditure is justified is 
shown by the fact that the average acreage production of the plantation 
in question is lOJ tons, with a maximum production of 16 tons to the 
acre on the best land. 

In Fiji the custom of “ ratooning” (leaving the field to a volunteer 
growth from the old root) for a number of successive seasons — a 
procedure also in vogue in Queensland — ^is not in line with the best 
Hawaiian pxnctice. Thei'e, if a “ ratoon ” field is not deemed capable 
of producing 30 tons of cane (the equivalent of 3 or 4 tons of sugar) 
to the acre, it is torn up, and ‘ ‘ plant ” set out. This is more expensive 
of coiuse, but it has been justified by its success. 

The island of Viti Levu, upon which the capital, Suva, is located, 
is at present the centime of the Fijian sugar industry, and there, for 
some time to come, the gi'eatest pi’ogress must he looked for. There 
are located the three principal mills of the Colonial Company, including 
the huge plant at Lautoka, one of the largest mills in the woidcl. At 
Labasa, on the island of Vanua, Levu, is another Colonial mill, and 
on this island, which is of about the same size as Viti Levu, much 
development will undoubtedly take place in the near future. Taviuni, 
the thii'd in size of the islands, and now pi’incipally given over to fruit 
and copra, has also much good sugar land, and under favourable 
conditions may produce heavily in time . — [Town and Gomdry Journal,) 


Queensland’s sugar crop amounted to 91,828 tons in 1903, and 
147,688 tons in 1904. The 1905 crop is estimated at 162,500 tons. 


36 
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THE EIJSSM.N SUGAE INDHSTEY. 

(Consular Eeport.) 

The Britisli Consul at Kieff in his Eeport for 1903 and 1904, has a 
good deal to say on the Eussian Sugar Industr^n 

He states that One of the direct results of Eussia’s abstention 
from the Brussels Convention is the stoppage of the export of Eussian 
sugar to the markets of Western Europe. Notwithstanding the efforts 
of the Eussian Government to control the production of sugar, or the 
laws passed to regulate the disposal of the same, as well as the fixing 
of the prices chargeable upon the home market, the number of 
factories continues to increase, and endeavours are made to increase 
the working capacity of existing factories. In order to dispose of the 
surplus production by other means than exporting it at a serious loss, 
the State now permits sugar under 78 per cent, polarisation to be 
fleiiatiirated for cattle feeding, &c., by mixing the same with bran, 
chaff, oats, barley or other feeding-stuffs containing not more than 
10 per cent, of fiour, and natually this measure dispenses with the 
necessity of paying the heavy excise duty of 1 r. 75 c. per pood 
(11s. 5d. per cwt). When it is considered that the consumption of 
sugar per head of population in Eussia does not exceed 1 2|- lbs. there 
would seem to be plenty of scope for increasing the consumption 
among the peasantry and the poorer classes of this vast Empire, It is 
perhaps not generally known that the producing cost ranges from 
1 r. 50. per pood (9s. 6d. per cwt.) in up-to-date factories to 3 r. 15 c. 
per pood (£1 per cwt.) in factories of an antiquated type; a fair 
average gives the cost as being 2r. 20 c. per pood. (14s. per cwt.). 
Then there is the excise duty of 1 r. 75 c. per pood (11s. per cwt.), 
which brings the factory average cost price to 3 r. 95 c. per pood 
(£1 5s. per cwt., or say 3d. per Ih.), and, when the profit of the 
manufacturers and the retail dealer is added, it is safe to take the 
price to the Eussian consumer as being 3d. per lb. for crystals and 4d. 
per lb. for lump sugar, prices which, so long as the present excise 
duty is exacted and the State controls the production and the quantity 
to he put upon the home market, are likely to remain in force 
irrespective of the quantity produced. 

^ “ The Government having sanctioned the use of spirit for illum- 
inating, heating and other practical purposes, after it has been 
denatiirated by the addition of foreign substances which render it 
unfit for human consumption, there is thereby presented a splendid 
opening for lamps to burn spirit instead of petroleum. Such lamps 
have been imported from Germany, but are not yet quite perfect. 
There is also a wide field open for the development of small-sized 
stationary engines, traction motors and motor cars using denatiirated 
spirit as fuel. Nearly every fairly-sized estate owns its own distillery. 
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and as the production of rye spirit is not Tery costly, and no duty is 
charged by the Groveriiment upon it in its denaturated state, it is 
reasonable to expect that the landowners and farmers are anxious to 
make use of spirit as fuel to work their farming machinery, to 
illuminate their dwellings and to be the force to transport their 
agricultural produce to the railway station. So far as my knowledge 
goes, only one small-sized stationary motor of British make using 
spirit as fuel has been imported into this district, and has proved 
eminently successful. The subject is worth the attention of British 
firms who make a speciality of gas-forming ^explosive engines, and 
there is no doubt that a serviceable sized spiiit-driven motor, power- 
ful enough to work ordinary grinding mills, small threshing machines , 
chafi-cntters, &o., would find a ready sale. Then there are the small- 
sized tractors for ploughing, and reaping machinery, further opening 
up a wide field in an industry as yet untouched in this part of Europe, 
The sugar manufacturers, in view of the large stocks of sugar held 
over from the campaign of 1903 — 04, and with the desire to lessen the 
l^rospective loss on an unprofitable export trade, decided to reduce 
the area under beetroot in 1904 by about 14 per cent. The crop also 
was under average, and the percentage of sugar in the beet consider- 
ably less than that of the previous years, so that the yield was greatly 
under that of the previous campaign. Contrary to all expectation 
there was a keen demand for sugar, not only to supply the home but 
also foreign markets. The consequence was that the price of sugar 
advanced, and in order to keep it within the boundary fixed by the 
Minister of Einance for the home market it was found neccessary on 
December 1-14 to allow an exfera 48,388 tons to be placed upon the 
home market — 24,194 tons from the inviolable and an equivalent 
amount from the free reserve. One result of this step was to still 
further raise the price of beet sugar upon the markets of Eni'ope, 
the presumption being that the Bussian supply was thereby shown to 
be unable to meet the demand ; and this increase in price made all the 
difference to the Eussian sugar exported, turning the loss hitherto per- 
taining to the export trade into a profit ; and it is not to be wondered 
at if Bussian-made sugar, nothwithstanding the ruling of the Brussels 
Convention, found its way to the markets of Europe. The price of 
export sugar, which in July, 1904, was 9s. 4d. per cwt., rose to 
12s. Sd. per cwt. in December (in July, 1903, it was only 6s. 6d. per 
cwt.), with the result that the large stock from the campaign of 
1903—04 was cleared out, audit is possible that the inviolable reserve 
will have to he still further drawn upon in order to supply the home 
market. In fact many of the manufacturers have sold more sugar 
for export future delivery ’’ than they are likely to be able to 
supply, so that there is little likelihood of there being any stock 
available from the coming campaign. The result will, therefore, 
most likely be a large increase in the area under beetroot in 1906, so 
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as to ensure a sufficient quantity of sugar to supply the requirements 
of the home market and to build up a certain reserve. 

The campaign of 1904-05, with 276 factories in operation, showed 
a production of sugar of 838,728 tons — there may be a slight 
variation when the final returns are made up — or 315,572 tons less 
than the previous campaign of 1903-04. The following quantity was 
given as being in stock from that campaign, viz. : — 


Quantity, 

Free reserve — Tons. 

Finished sugar 257,102 

Products calculated as white crystals .... 35,743 

Inviolable reserve 95,638 

Total 388,483 


Thus there is shown an available supply of 1,227,211 tons, and of 
this quantity 774,194 tons are destined for the supply of the home 
market, 96,774 tons to form the inviolable reserve, and 356,243 tons 
a free reserve available for export, or to be held over to form the 
part of the production of the campaign of 1905-06 under the con- 
ditions explained in my previous rejjort. 

The area under beetroot in 1904 was 1,204,937 acres, but as 
21,621 acres gave no result, the actual yielding area was 1,183,316 
acres, or a reduction, when compared with 1903, of 164,239 acres. 
The yield of roots was 6,388,742 tons (108 cwts. to the acre), a 
decrease, when compared with 1903, of 1,199,241 tons. When it is 
kept ill view that the area in 1903 was 95,835 acres less than in 1902, 
we get a total reduction of area in two seasons of 260,074 acres, with 
a reduction in the yield of roots of 2,243,048 tons. 

Table showing area and yield of beetroot, the yield of sugar from 
roots, and the number of factories during the year 1904 : — 


Kieffi 

Area in 
1.000 
Acres. 

. . 330 

Yield in 
1,000 
Tons. 

.. 1,727 

Yield of 
Sugar from 
Roots in 
1,000 Tons. 

. . 218 . 

Number 

of 

Factories. 

. 75 

Volhyxiia 

65 

.. 361 

51 . 

. 16 

Podolia 

.. 246 

. . 1,368 

. . 169 . 

. 51 

Bessarabia . . 

2 

14 

2 . 

1 

Elierson . . 

.. 16 

.. .39 

6 . 

2 

Kursk 

... 127 

.. 728 

.. 99 . 

. 21 

Poltava 

. . 22 

.. 89 

.. 12 . 

5 

Kharkof 

... 126 

.. 812 

.. 117 . 

. 27 

Chernigof , . 

.. 51 

300 

.. 41 . 

. 13 

Five provinces 
Central Eussia . 

in 

57 

. . 257 

. . 31 . 

. 16 

Kine provinces 
Poland , 

in 

.. 141 

.. 694 

. . 93 . 

„ 49 

Total . . . 

... 1,183 

6,389 

839 

276 
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The average cash price upon the Kieff market for white crystals for 
the home market was £1 7s. lOd. per cwt, during the first eight 
months of the ^-ear and £l 7s. 4d. per cwt. dming the latter four 
months, with delivery at the nearest railway station. The boundary 
prices fixed by the Minister of Pinance for the above periods were 
£l 8s. 5d. and £l 7s. 5d. per cwt. respectively, and only in two 
instances, vix;., during the last week of November and the first week 
of December, did the price exceed the limit fixed. 

The quantity of sugar supplied in 1904 for consumption in Dussia 
was 752,249 tons, made up of 513,498 tons of refined and 238,751 tons 
of soft sugar. This shows an increase of 30,462 tons when compared 
with 1903, and 55,129 tons in conparison with 1902. 

The quantity of sugar exported by Russia in 1904 is given by the 
Russian Association of Sugar Manufacturers as 170,243 tons as 
against 236,673 tons in 1903 and 128,901 tonsin 1902. The following 
figures gives the quantity exported to difierent countries : — ■ 

Quantity. 


Country. 

1934. 

Tons. 

190^3. 

Tons. 

Einland 

34,421 

.... 97,823 

Persia . . 

51,685 

.... 63,575 

Turkey 

51,554 

.... 30,412 

China 

. 5,061 

1,050 

Afghanistan 

315 

530 

Other countries 

302 

239 

Germany and Austria-Hun- 
gary, in transit 

. 26,905 

43,044 

Total 

170,243 

236,673 


In commenting on the decline in the exports of 1904 the above 
association ascribe it to the reduction in the production of sugar in 
conjunction with the law which came into force on May 12-25, 1903, 
and fully referred to on page 27. The association again draw attention 
to the fact that the Brussels Convention is responsible for the decline 
in the export of Russian sugar to the countries of Western Europe ; 
and, if in the face of this restriction 26,905 tons found its way to 
European countries, this is entirely due to the quantity of Russian 
sugar sent to Austria-Hungary and Germany in transit,, and, in the 
case of Germany, shipped to the markets of the East as the product 
of that country. The increase in the export to China is given as 
being due to the presence of the Russian Army in Manchuria. The 
increase in the trade with Turkey, notwithstanding the strong 
competition of the sugar-producing countries of Europe, and 
particularly of Austria-Hungary, is worthy of attention, and is no 
doubt greatly due to the possibilities of shipment from Odessa, 

As a considerable misconception seemed to prevail in the United 
Kingdom during the latter months of 1904 as to the reason for the 
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sharp and unexpected rise in the price of beet sugar, it may be worth 
while quoting the figures given by the Russian Association of Sugar 
Manufacturers of the areas under beetroot and the production of 
sugar from the same for the years 1903 and 1904 in those countries 
of Europe which, prior to the Brussels Convention, were responsible 
for the enormous over-production of beetroot sugar : — 

Area under Cultivation Froduction of Sugar 


in 1,000 Acres. in 1,000 Tons. 

Country. 1903. 1904. 1903. 1904. 

Germany 1,047 .. 1,036 .. 1,708 1,350 

Austria-Hungary . . 778 . . 808 . . 1,026 . . 798 

France 590 . . 476 . . 703 . . 529 

Russia 1,348 . . 1,183 . . 1,016 . . 839 

Belgium 149 . . 113 . . 180 . . 152 

Other countries .... 296 . . 274 . . 365 . . 303 


Total 4,208 3,890 4,998 3,971 


In comparing these figures it is interesting to know that while 
in 1904 the reduction in the area under cultivation was only 318,000 
acres, or 7*55 per cent., the reduction in the production of sugar was 
1,027,000 tons, or 20*5 per cent., so that the reduction in the area 
could not alone be accepted as the reason for the shortage in sugar, 
but rather the failure of the crop and the poor quality of the root. 


GERMANY. 


Results of the Oa^ipaign of 1904-05. 

The number of factories at work during the season which has just 
closed was only 375, as compared with 384 in 1903-04 and 390 in 

1902- 03. 

The area planted with beets was 414,802 hectares, as compared 
with 416,897 during the preceding season. 

The quantity of beets worked up amounted to 10,080,538 metric 
tons, against 12,677,099 metric tons in 1903-04 and ll,255,958metric 
tons in 1902-03. The yield per hectare was 243 dz., against 304 dz. 
in 1903-04. This is the lowest yield since the crop of 1874-75, when 
only 206 dz. were obtained. 

The sngar production in raw sugar value, including the sugar 
extracted from molasses, was : 

1904-05. 1903-04. 1902-03. 

Metric Tons. Metric Tons, Metric Tons, 

1,350,226 .... 1,650,980 .... 1,628,810 

The yield obtained was 14*88 per cent., against 14*38 per cent, in 

1903- 04, 14*47 in 1902-03, and 13*63 per cent, in 1901-02. 

The exports in raw sugar equivalent have been : 

1904-05. 1903-04. 1902-03. 

Metric Tons. Metric Tons. Metric Tons. 

763,555 ...p 873,623 .... 1,010,659 
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CONSULA.Il EEPOETS. 

Rotjmania. 

At present there are five sugar refineries in Eoiimania, viz., 
Eoman, Marasesti, Ghitiia, Eipiceno (Botosani), Sasciit, and their 
annual output is said to be from 18,000 to 20,000 tons. About 75 
per cent- of the sugar is cubes and the remainder crushed and in 
loaves. The labour employed on the beet“fields is mostly foreign, 
a large percentage being Hungarian. The men receive 1 fr. 50 c. to 
to 1 fr. 60 c. per day, and the girls employed in cutting up beet 
receive 70 to 80 c. 

In order to protect the present refineries the Grovernment have 
decided to grant no further licenses for new enterprises. 

The beet crop for 1904 equalled only about two- thirds of that for 
1903. A comparative table shows the figures to be : — 


Year. Quantity. Year. Quantity. 

1900 236,580 1903 208,480 

1901 254,780 1904 145,090 

1902 130,830 


Austbia-Hungaey. 

The number of mills working in Bohemia in 1903-04 was 127, 
which produced 562,528 tons of raw sugar from 3,620,000 tons of 
beetroot, as against the same number of mills producing 440,225 
tons from 2,860,000 tons of beetroot for the preceding campaign 
■of 1902-03. 

The sugar exports from Austria-Hungary to the United Kingdom 


were in 1904 : — 

Tons. 

Eaw Sugar 38,705 

Eefined Sugar 198,402 


The value of the sugar exported to India was: — 

190a. 1904. 

dS £ 

230,540 1,156,620 

The percentage of sugar contained in the beet was: — 

In— 1903-04. 1902-03. 

Per cent. Per cent. 

Bohemia 15’5 .... 15*3 

Austria 14*9 .... 14*8 

There were 236,652 tons of molasses produced in Austria-Hungary 
in 1903-04, of which 109,274 tons were produced in Bohemia. 
172,553 tons were used in the distfileries, and the export was nil. 

Itajot. 

The British Consul-General reports as follows : — 

As was anticipated in a former report, the production of sugar in 
Italy has continued to increase largely, resulting in a considerable 
loss to the customs on the duties on imported sugar. There are now 
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34 factories in Italy for ttie production of the article, of which the 
most important produces 61,309 quintals annually. The total output 
of Italy for the year 1903-04 is 1,308,606 quintals, or 354,515 quintals 
more than in 1902-03. The supply is, in fact, greater than the 
demand, and there are considerable stocks standing oyer, 

The duty on the home-grown sugar produced 64,115,000 lire in 
1902-03 in contrast to 52,558,000 lire in 1903-04, a loss to the 
revenue of 11,557,000 lire (£462,280). 

This loss, however, is due in part to the new methods of collection 
of the duty. Formerly the duties were paid at fixed and frequent 
periods, now they are collected when the sugar is sent out for 
consumption. For example, .on the old system the whole tax on the 
sugar produced (1,308,606 quintals) that is to say, 88,973,246 lire, 
would have been levied and would have figured to the credit of the 
revenue, but by the new system as only 782,107 quintals were 
issued to consumers, the tax received amounted only to 52,558,000 
lire. 

The importation of foreign sugar is reduced to a negligible quantity, 
and has been falling steadily for the last four years. Thus we 
have : — 

Quantity. 

Tear. Quintals. 

1900 552,559 

1901 371,895 

1902 .. 200,095 

1903 52,678 

1904 . .... 4,599 

Fokhosa. 

The British Consul at Tainan writes: — 

In view of the increased number of sugar mills now being erected 
there will soon be a regular trade in mill stores. 

The following remarks, which have been furnished by an English- 
man of great practical experience in the working of rice .and sugar 
mills, and who is fully acquainted with the respective merits and 
demerits of both British and American machinery catalogues, may 
prove worthy of note by those interested in the subject : — 

In many instances British machinery catalogues are evidently 
issued only for the use of practical engineers, or for persons having 
a high technical knowledge, and do not compare favourably with 
American catalogues, which cater for farmers, contain much fuller 
and simpler details, and are easier of comprehension by the lay mind. 

It seems desirable that British machinery manufacturers should 
endeavour to improve their catalogues in a way calculated to remedy 
this defect and to adapt them to meet two conditions : — 

“Firstly, for new markets like Formosa (or, perhaps, even like 
China) where machinery is but rarely employed. That is to say, for 
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districts wliere tlie essential points to be considered are moderate 
prices and simplicity of construction and design, and where too many 
technicalities are to be deprecated on account of a 2)ossible lack of 
technical knowledge on the part of buyers. 

Secondly, catalogues for advanced markets, which should contain 
full technical details of highly finished or expensive machinery for 
the use of practical engineers and persons acquainted with the 
technicalities of machinery.” 

It seems desirable to refer to the fact that many commercial 
inquiries arrive at this Consulate addi’essed ‘‘ British Consul, Tainan, 
Bormosa, China.” The correct address is, however, ^'British Consul, 
Anping, South Bormosa, Japan.” The official designation of the 
Consul is “British Consul for the District of Tainan,” hut, as a 
matter of fact, the Consulate itself is situated at Anping, three miles 
from Tainan. Care in using the above form of address will probably 
save delay in transmission in many cases. 

Angola. 

In spite of the bounties granted to planters of 50 per cent, rebate 
on the import duty in Lisbon, the sugar industry has been but little 
developed. Those who laid down sugar plant at a considerable cost 
still devote the greater part of their energies to distilling, rum having' 
been in increased demand of late. No sugar was exported in 1904. 


PUBLICATIONS EECBIYED. 


Veelustbestimmtjkg tike Beteiebskoeteolle (The Deter- 
MIHATIOH OE LoSS AND Co2?TEOL OE WOEiaXG), by Dr. P. 
Herimann, Bchallehn and Wollbrueck, Magdeburg, 1905 ; 434 pagcvs 
and 72 illustrations. Mk. 15. 

It was a happ^-^ idea of the author to publish this book at the 
present time, when the losses in the manufacture of beet sugar are 
being continually discussed in the di:fferent sugar papers and at the 
meetings of the different Sugar Societies. The author, who is a 
chemist and assistant manager of one of the best-managed beet sugar 
factories in Germany, gives in this work his own experience as well 
as the ojjinions of the different experts in the beet sugar growing 
countries. His book reveals a careful sifting, collecting, and 
criticising of the different data relating to the detennination of 
losses, and is of its kind the only one dealing exhaustively with 
this important subject. Li general, by its carefully compiled tables, 
comparative statements, and useful illustrations, finally by its clear 
language, it serves an urgent want, and should not be missed in 
the library of a beet sugar manufacturer or chemist. There is a 
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preface by Dr. H. Claassen, who himself states that the chemical 
control and the determination of the losses in a beet sugar factory 
are amongst the most difficult duties of the works chemist. Included 
in this book we find the results of Pellet, Sachs, and Weisberg 
dealing with the same subject, as well as the resolutions of the 
International Congress of Applied Chemistry. As quite recently 
Austrian experts surprised the world with their statements that the 
undeterminable losses are much higher than one had or could have 
imagined before, that the whole analysis of the sugar beet is faulty 
from beginning to end, and that the hidden losses amount to I’o 
to 2^^', Dr, Herrmann gives his readers the whole controversy. 
He rightly pleads in several places for uniformity of the methods 
of analysis. 

But the statements (page 132) relating to the destruction of sugar 
by lime are contrary to our experience, as we found that lime in 
excess in a hot sugar solution had a destructive property. This was 
confiimed by several American chemists we met in America but a 
short while ago. We also find that great losses occur in the heating, 
evaporation, and boiling of sugar solutions, hence the author might 
have omitted (page 144) the statement that normal sugar liquors do 
not sufi'er any loss in boiling. Again, we must question the assertion 
that a content of C 0 in the saturation gas causes a bad saturation 
and filtration. In conclusion, we might remark that Tables 39, 40, 41 
(forms for analysis and control books) should be adopted in all 
sugar factories, S. S. 

Liste Gte^S'erale bes Habeiqees be Stjcre. 37th year of 
publication. Campaign 1905-06. Paris: Bureau du Journal des 
Fahricants de Sucre, 160, Boulevarde de klagenta. 

We have often had occasion, in previous years, to mention this 
annual, which contains particulars of the refineries in existence not 
only in France but in practically all the countries of the world. 
We hope, however, its accuracy is not to be judged by the particulars 
given in the British section. Whj are Messrs. Heill, Dempster & Neill, 
of Greenock, and The Biistol Befinery, of Bristol, returned as 

Inactive ” ? The former have been continuously at work since the 
Brussels Convention came into force, save for an occasional stoppage 
for repaii's ; and the Bristol Befinery has been in active work since 
July, 1904. Is our contemporary oblivious of the fact that since 
the bounties have been abolished, British refineries have had every 
inducement to keep going ? 

Feel Economy in Segab Factoeies, by Samuel L, Jodidi, Ph.D. 
Beet Sugar Gazette Go., Chicago. Paper: 27 pp., 50 cents. 

This is a reprint from the A^nericaii Sugar Industry and Beet Sugar 
Gazette, and will doubtless be found of value to engineers in charge 
of factories. 
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do rrcsponb elite. 

THE COST OE PEODUCTION IN JAVA. 

To THE Editor of “The Intbrhatiohal Sugar Journal.” 

Sir, — In reply to your enquiry whether it would have been possible 
for Java to continue producing sugar at prices such as ruled in 1902 
and 1903, before the effects of the Brussels Convention on the Cartel 
bounties had become patent, I beg to refer you to the hgiu’es for the 
cost price of sugar recorded in your Journal on pages 340 and 341 of 
the year 1904. 

Mr. Engelberts has computed the cost price of the sugar delivered 
by 111 sugar estates, where he could guarantee the accuracy of the 
figures for every item. He calculated as an average the cost price of 
Java sugar in the 3 ^ear 1900 at £7 10s. od. per metric ton, including 
all charges of management, agriculture, manufacture, carriage to the 
coast, upkeep of factory and buildings, interest on the floating capital 
and commissions. This does not include new machinery required for 
increasing the capacity, nor new transport material, nor the interest 
and sinking fund of the capital invested in the sugar house and 
ajppliances. 

. He calculates the average cost of interest and sinking fund at 
£1 Is. 9d. per ton, making the average prime cost for the sugar in 
the season 1901-02 £8 12s. 2d. per ton, 

Mr. s’ Jacob calculated the cost price of sugar for the year 1902 for 
an average of 42 estates at £7 5s. ll^d. per ton, including everything 
save interest on capital and sinking fund, bringing up the total cost 
price per ton to £8 Ts. S|-d. 

The price of sugar here during the last few years has been as 
follows : — 

£ s. d. £ s. d. 

1902 6 16 7 1904 8 3 9 

1903 7 5 3 1905 9 10 6 

This is the net price, coming into the hands of the mill-owners. 

When we compare the price which the Java sugar fetched with that 
which it has cost to produce, it is evident that we could not go on 
much longer losing monej^ on sugar. 

The cost price is an average figure ; some estates make their sugar 
cheaper, while others spend more money on it ; so that even in 1902 
some estates still made a profit, and of course these would have 
remained even if the price had maintained itself at the very low level 
of that year, hut the majority of the estates lost money in the years 
1902 and 1903, and would have been ruined if the price had not gone 
up to a more normal height. 
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I am sure tliat if the state of things had not been altered hy the 
Brussels Convention, the Java sugar industry would have shared the 
fate of every other cane sugar industry of the world ; that is to say 
that it would not have prospered, but would have had to use every 
effort to make both ends meet. 

Yours truly, 

H. 0. PuiNSEK Geekligs. 

Pekalongan, 

ISth August, 1905. 


FIVl-EOLLEE MILLS. 


To THE Editor op “The Interne tiohal Sugar JoiiRifAL.’' 

Sir, — The interesting and instructive letters that have appeared in 
your valuable journal on this subject naturally suggest the question 
as to what it is that Mr. J. McNeil considers worthy of bein^ put on 
record regarding his firm’s connection with the Eive-Eoller Mill. The 
correspondence shews that neither the original design nor the credit 
of having introduced the first Mill belongs to his firm. 

I venture to inform your few readers, who are not aware of the 
fact, that the Eive-Eoller Mill has already served its day and genera- 
tion. It was a step in the right direction a quarter of a century ago, 
but it never secured adoption to an extent comparable with other 
preparatory devices of greater efficiency, or more effective methods of 
juice extraction. This is common knowledge, and is its experience in 
every country into which it has heen introduced including its birth- 
place Campos. The fact that its design calls for an elaborate 
description at the present day is the best object-lesson of this truth. 

I am, &c., 

“ Bemebara.” 


MONTHLY LIST OP PATENTS. 

CominiiBieated by Mr, 'W. P. Thompson, C.E.j P.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Hoiborn, London. 


ENGLISH.— appugation. 

17554. C. H. Bertels, London. Imfrovements ‘In or connected 
irlth processes for the pnrlficidlou of siu/ar Juices. 30th Angiist, 1905. 

ABRIDGEMENTS. 

3827. J. Eobin-Lakglois, Paris, Prance. Improvements in and 
relating to machines for the raunnfadure of sugar, 23rd Pebrnary, 
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1905, TMs invention relates to a machine for delivering small slabs 
of sugar after being moulded and cut, comprising a continuously 
moving endless chain conveyor adapted to receive and discharge the 
said slabs of sugar. 

1629. J. W. Glasgow, N.B, Improae meats in steam 

super heati'iig ajjparatus for use with centrifugal machines for sugar. 
27th January, 1905. This invention relates to a steam superheater 
^and superheat maintaining apparatus, comprising in combination a 
superheating casing, a steam drying chamber communicating* there- 
with, a pressure reducing valve between the chamber and a low 
pressure steam superheating device within the casing and a low 
pressure steam pipe communicating with the heating device and 
within the high pressure steam pipe. 

GERMAN. — 

162392, Gitstav Hillebilind, of Werdohl, Westphalia. A 
Aireddings knife havhig a sappm't arm formed on, the under side as a 
cylindrical surface, Eebruary 3rd, 1905. (Patent of Addition to 
Patent No. 160936 of December 2nd, 1903.) This is a modification 
of the shreddings knife described in Patent No. 160936 and its 
characteristic feature is that a bar inserted in the upper hollow side 
of the knife support arm is divided longitudinally, that is to say 
consists of two halves each provided with a screw. In a further 
modification of the shreddings knife described each half of the bar 
and its screw is formed in one piece. 


Note. — Copies of all published specifications with their drawings in 
these lists can he obtained from W. P. Thompson & Co,, 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. 


Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The' International Sugar Journal has a wide circulation among 
planters and manufacturers in ail sugar-producing countries, as 
well as among refiners, mei*chants, commission agents, and brokers, 
interested in the trade, at home and abroad. 



IMPORTS ANB EXPORTS OF SUGAR (UNITED KINGDOM) 

To END OF AUOXJSI, 1904 AND 1905. 

IMPORTS. 


Kaw Sugars. 

Quantities. 

Values. 

Germany ........ . . ...... 

Holland. 

Belgium 

France 

Austria-Hungary 

J ava ........ 

Philippine Islands 

Cuba 

Peru 

Brazil 

Argentine EepuMic .... .... 

Mauritius . . 

j British East Indies 

Br. W. Indies, Guiana, &c. 
Other Countries 

Ift04. 

Owts. 

4,524,776 

184,273 

282,453 

268,227 

683,106 

1,401,544 

86,650 

703,004 

82,317 

378,275 

186,986 

809,929 

410,395 

1905. 

Cwts. 

2.987.955 
86,601 

298,667 

220,806 

367,026 

1.891.956 
9,680 

8*60,473 
: 77,900 

158,460 

412,492 

873,126 

668,807 

£ 

2,030,563 

88,658 

126,025 

134,226 

307,428 

618,432 

31,025 

324,567 

31,176 

139,781 

75,501 

523,700 

189,489 

1905. 

£ 

1,823,004 

61,413 

218,321 

146,418 

242,116 

1,301,387 

4,840 

589,565 

42,765 

*87,369 

227,605 

710,971 

464,038 

Total Eaw Bugars 

10,001,935 1 

8,914,949 

4,620,571 

a, 919, 81 2 

Repineb Sugars. 

Germany .. 

Holland 

Belgium ................ 

France 

Other Countries 

1 

7,675,077 
2,167,169 
j 315,328 

I 1,689,593 
i 163,866 

6,879,389 

964,111 

163,729 

1,080,318 

344,219 

4,328,819 

1,289,119 

180,722 

937,102 

89,421 

5,548,267 

820,194 

138,774 

847,103 

281,944 

Total Refined Sugars . . 

1 Molasses 

!i2,016,OS3 

1 1,119,142 

i 9,431,846 
j 3,584,652 

6,825,183 

210,270 

7,636,282 

319,142 

1 Total Imports ........ 

[23,127,110 |l9,93l,447 

11,666,024 

13,875,236 

! 

EXPORTS. 



1 British Refined Sugars. 

j Cwts. 

j Cwts- 

£ 

£ 

; Sweden .......... 

1 2,467 

j 184 

982 

168 

1 Horwav 

! 18,810 

14,394 

10,049 

11,158 

1 Denmark ...... 

i 80,065 

57,170 

40,489 

41,821 

i Holland ................ 

i 40,899 

51,861 

21,581 

40,870 

i Belgium ...... 

! 7,520 

5,031 

4,025 

3, 508 

! Portugal, Azores, &c. 

i 10,439 

I 9,987 

5,559 

7,477 

' [talr 

! 2,888 

2,643 

! 1,341 

1,817 

: Other Countries 

1 230,126 

192,090 

1 146,659 

173,880 

1 Foreign & Coeoniai Sugars. 

1 393,214 

333,360 

j 230,085 

1 

280,699 

i Refined and Candy 

! 18,032 

14,474 

1 12,381 

13,32.6 

j Unrefined 

1 76,613 

1 53,748 

! 42,681 

39^,529 

Molasses .... 

; 1,657 

1 2,708 

1 930 

823 

Total Exports ........ 

_ — — 

1 489,566’ 

; 404,290 

{ 286,677 

334,377 
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UNITED STATES. 


fWillett f Grmj, ^c.J 
(Tons of 2,240 lbs.) 


1905. 

Tons. 


1904, 

Tons. 


Total Eeceipts, Jau. 1st to Sept. 14th .. 15364,190 .. 1,404,853 

Receipts of Refined ,, ,, ,, .. 748 .. 414 

Deliveries ,, ,, ,, .. 1,306,062 .. 1,405,586 

Consumption (4 Ports, Exports deducted) 

since January 1st 1,246,365 1,316,962 

Importers’ Stocks September 13tb . . 58, 128 . . 1 1,428 

Total Stocks, September 20th 181,000 .. 148,462 

Stocks in Cuba, ,, 178,000 14,857 

1904. 1903. 

Total Consumption for twelve months . . 2,727,162 . . 2,549,643 


CUBA. 


Stateimext of Exfohts and 

Stocks of 

SUGAK, 19(14 

AND 1905. 



1904. 

1905. 

(Tons of 

2,2401bs.) 

Tons. 

Tons. 

Exports 


966,499 . 

789,213 

Stocks 


115,198 . 

290,438 



1,081,697 . 

1,079,651 

Local Consumption (seven months) 


24,360 .. 

25,260 



1,106,057 . 

. 1,104,911 

Stock on 1st Janmiy (old crop) . 



94,835 . 

— 

Receipts at Ports iij> to July 

31st .. .. 

1,011,222 . 

. 1,104,911 


Simula, Slsi Sily, WOo. 


J. UrMA. — B. Mejek- 


UNITED KINGDOM. 

Statement of Impokts, Bxpohts, and Consomption for Eight Months 

ENDING Avgust 31st. 


Sugar. 

Be fined 

Eaw 

Molasses 


Imports. 

1903. 1904, 1905. 

Tons. Tons. Tons. 

690,03<5 .. 600,802 .. 471,592 

428,929 500,097 .. 445,747 

51,150 .. 55,957 .. 79,232 


Exports (Foreign). 

1903. 

1904. 

1905. 

Tons. 

Tons. 

Tons. 

1,594 . 

. 902 . 

. 724 

2,1.33 . 

. 3,831 . 

. 2,687 

63 . 

83 . 

, 135 


Tota 1 . . 


.. 1,170,115 .. 1,156,856 .. 996,571 


3,790 ... 4,S16 .. 3,546 


Kefined 

Befiiied (in Bond) in felie United Kingdom 

Baw 

Molasses 

Molasses, manufactured (in Bond) in U.K 


Home Oonsu.mp'iton. 

1903. 1904. 1905. 

Tons. Tons. Tons. 

634,025 .. 610,9.36 .. 472,564 

— 343,200 .. 350,256 

387,679 .. S6,9S8 . 69,207 

41,281 .. 53,270 .. 74,609 

— .. 39,460 .. 34,734 


Total 

Less Exports of British Eefined 


1,062,985 ..1,133,854 
31,411 .. 19,661 


., 1,001,370 
.. 16,668 


Total Home Consumption of Sugar) 


1,031.574 ..1,114,193 984,702 
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Stocks of Sugak iisr Eitkope at PKEYEisr dates, Sept. 1st to 2OTH5 

COMPARED WITH PREVIOUS YeAES. 

Ik thousakds of tons, to the neaeest thousand. 


Great 

Britain. 

! 

1 Germany 
including 
Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

190&. 

141 

183 

314 

72 

39 

748 


1904. 1905^. 1902. 1901. 

Totals .. 1104 .. 1474 .. 1467 .. 620 


Twpjlve Months’ Consumption oe Sugar in Europe eoe 
Three Years, ending August 31st, in thousands op tons. 
f' Lich V s Cireii lar.J 


Great 

Britain. 

Germany. 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1904-5. 

Total 

1903-4. 

Total 

1902-3. 

1598 

973 

613 

450 

173 : 

3806 

4365 

1 

3393 

1 


Estimated Crop op Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OP THE THREE PREVIOUS CAMPAIGNS. 

"fFrom Liehfs Monthly G%rculm\) 


1904-1905. 1903-1904. 1902-1903. 1901-1902. 



Tons. 

Germany ...... 

1,595,100 

Austria .... 

889,400 

France . 

622,100 

Eiissia ........ 

950,000 

Belgium 

173,800 

HoUand 

136,500 

'Other Countries . 

340,000 


Tons. Tons; Tons. 

..1,927,681 ..1,762,461 ..2,304,923 
. .1,167,959 , .1,057,692 . .1,301,549 
. . 804,308 . . 833,210 . . 1, 123,533 

..1,206,907 ..1,256,311 ..1,098,983 
*. 203,446.. 224,090.. 334,960 

.. 123,551 .. ‘102,411 .. 203,172 

.. 441,116.. 325,082.: 393,236 


4,706,900 5,874,968 5,561,257 6,760,356 
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NOTES AND COMMENTS. 


Exports from Britisb Guiana from 1st. January to September 29tb, 
1905: — Sugar, 41,958 tons; Bum 971,269 gallons; Molasses, 2,024 
casks ; Cattle food and Molascuit 3,737^- tons; against 48, 817 tons; 
1,313,146 gallons; 1,535 casks; and 3,082 tons respectively for tbe 
corresponding period of last year. 


The Brussels Permanent Commission. 

Tbe Brussels Permanent Sugar Commission met for its Autumn 
Session on October 23rd. Tbe sitting only lasted a few days and tbe 
chief matter considered is said to have been tbe attitude of tbe 
Braffiliaii Government. Sir Henry Bergne and Mr. George 
Martineau, C.B. were tbe British delegates. 

British Guiana. 

Tbe returns of estpte-trials of diffierent varieties of canes for tbe 
crop April- June, 1905, published by tbe Department of Science and 
Agriculture, have given tbe following results: — Tbe first place is 
taken by B20S, D625 now falling to tbe second place. Last on tbe 
list are t|ie Bourbon and Y^bite Ti’anspareiit, and intermediate 
between these extremes, are D145) D74, D109, Sealy, B109, B147. 
The crop in question was growing during a period of drought, and 
tbe results have, therefore, a special interest. 


37 
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The Sugar Season, 1904=05. 

TKe 'Times Financial Snpplement of October 9tb contained a couple 
of good articles on the 1901^-05 Sugar Season, and the Scotch Sugar 
Refining Industrg respectively. Dealing with, the former, it remarked 
that the year 1904-05 has been a record of extravagant speculation, of 
finctuations in prices rarely exceeded in extent, and, in its closing 
da^'s, of heavy failures. There have been few years in which such 
violent movements have taken place, and none since 1888-1889, Avhen 
prices rose from 12s. 6d. to 2Ss. 3d., and fell again to 11s. 3d. There 
was at first little to suggest an approaching crisis, but when estimate^^ 
were put forward by the leading authorities pointing to a shortage of 
production of from 1,200,000 to 1,500,000 tons, due chiefly to the 
drought, the upward rush of prices began. 88^ beet quoted at the 
heginiiing of October last year at 11s. 3.]d. per cwt., had risen to 
16s. 6^d. in January, while West Indian Crystallized rose during the 
same period from 18s. 9d. to 25s. 3d. These were the highest points 
reached in the tw’elve months. Since then, with an occasional rally, 
the trend of prices has been steadily downwards till September 30, the 
close of the year, when beet was quoted for May delivery at 9s. Id. 
per cwt. Dealing with the shortage of the beet crop, the writer deems 
that the primary cause of the great advance in prices during the early 
months of the past campaign—namely, estimates of a short beet 
crop — has really been to a great extent justified by the ultimate yield, 
and had other factors been of a noimal character, the speculative 
element responsible for the rise might have won their battle. But 
estimates altogether miscalculated the consumption. Owung to the 
general rise in prices, consumption, following a well-recognised law, 
shrank accordingly, and to a greater extent than had been anticipated. 
Dor the first 11 months of 1904-05, consumption shows a falling off 
of 856,598 tons, as compared with the same period of 1903-04. The 
article concludes with the following words: We have said nothing 
about the Brussels Convention for two reasons. Dirst, because the 
market movements have been mainlj’' influenced by causes which 
‘‘must have operated, Convention or no Convention. Secondly, 
“because the 1903-4 season followed too closely upon the date when 
“the Convention became effective, and the 1904-5 season has been of 
“ too exceptional a character to admit of a fair, unbiassed judgment. 
“ Neither season has contributed knowledge enough to fulfil the hopes 
“ of the friends of the Convention, nor to justify the denunciations of 
“ its enemies.*’ 

The Scotch refining industry is now in a much more promising 
condition than it has been for a long time. Probably none of the 
British refining districts wifi benefit more from the effects of the 
Brussels Convention than Scotland. There sugar refining is an old 
industry, and at one time was carried on at Greenock, Glasgow, 
Leith, Dundee and Aberdeen, though now it is confined to Greenock 
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alone. The latter is at present a good third on the list of British 
importing and refining districts. Its conditions are nioreoYer peculiar 
in that it is specially and preferably OoloniaL Greenock has always 
preferred to refine British- Colonial cane sugar, though it has beeu 
compelled to fall back also on European beet sugar. There is now 
less beet refined than before the Convention, and next year there will 
be less still. 

In the seventies the total output was about 6,000 tons per week for 
a dozen refineries ; the present production is 3750 tons per week for 
six refineries, hut the producing capacity of the latter is fully 4000' 
tons per week. Greenock has always preferred West Indian sugar. 
In London on the other hand practically all the refining is of beet 
sugar, while in Liverpool both beet and cane are treated, the cane 
being for the most part imported from South America. The following 
statement shows the change which is taking place in the Greenock 
imports : — 

Eight Months'^ lonpoi'ts of Raw Sugar into the Clyde. 


1904. 

Tons. Tons. 

Total cane 60,772 55,788 

„ beet 21,238 .... 42,231 


82,010 98,019 

A large increase is expected this year in the crop of West Indian 
cane sugar, more of which will go to the Greenock refineries. 
Moreover, as Canada is not able to refine all the sugar she requires, 
some of her West Indian raw sugar will go to Greenock to be 
refined, and then be shipped to Canada, still under the preferential 
tariff. 


Java and the Brussels Convention. 

A writer in a Liverpool paper points out as further evidence of the 
fact that Java has benefited by the abolition of bounties, that the 
exports of sugar from that country to the IJiiited Kingdom during 
the fifteen years ending 1897 showed a steady decline. Here are the 


figures for some of the years ; — ■ 




£ 


£ 

1883 , . . 

. . 4,091,013 1 

1895 . . 

874,313 

1886 . 

. . 3,162,478 

1896 . . 

752,234 

1889 . . 

. . 2,234,174 1 

1897 . . 

322,309 

1892 . . 

1,553,167 




But as the final turn of the screw was given by bounties and cartels 
in 1902, it is as well to see what the figures for the years 1898 — 1905 
have been : — 
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Cwts, 

£ 

1898 

562,845 

279,348 

1899 

149,732 

86,921 

1900 

163,684 

88,964 

1901 

208,975 

86,771 

1902 

Ml. 

Nil. 

1903 

544,421 

262,171 

1904 

. .. 1,877,510 

917,478 

1905 (9 months) 

.... 1,928,466 

.... 1/316,260 


These last figures show very clearly the effects of the influence 
exerted hr the bounties and cartels in their last years of activity. 
Supplies have fluctuated a bit, but there was as a whole a distinct 
decrease till in the year 1902, when the record low i3rice of 6s. was 
reached, the imports were nil ! Biit this same year saw the successful 
meeting of the Brussels Conference, to he followed by the Sugar 
Oonvention which came into force in September, 1903. Thereupon 
imports from Java increased with almost phenomenal rapidity, till ere 
two years were past the figures of ten or twelve yeavs ago were 
exceeded. We thus find that the amount for the first nine months 
of 1905 exceeds that of the whole of 1904. 

These figures surely speak volumes. They make it plain that the 
present regime of fair trade is the one most likely to ensui'e an 
unlimited supply of good cane sugar reaching the United Kingdom 
from various parts of the world. We are no longer in danger of being 
limited to Continental beet sugar to supply our markets. J ava, Peru, 
the West and East Indies, and possibly ere long Cuba, will all be 
drawn on. Yet in spite of all this progress, there are men in this 
countiy engaged in a political campaign against the system which 
has given us this larger source of supply. The Confectioners’, Alliance 
and their organ, The SugaT Users^ Journal ^ never cease to decry the 
Brussels Convention. It is the source of all their ills, to Judge from 
what they allege against it ; we have, however shown that the main 
result has been all in their favour, viz., the considerable increase in 
the soxu'ces of supply. And we may as well tell them that there is 
no fear of the old status quo returning. Whatever a Bxidical Govern- 
ment in this country may desire, it is beyond question that foreign 
Governments, having got lid of the incubus of bounties, will never 
consent to their re-installation. They have learnt that a country as 
a whole is the better without them. We counsel Mr. Boyd and hivS 
friends to confine their attention to getting the sugar tax repealed, 
and to leave the Brussels Convention alone. They would then be 
standing on fiimer ground. 


Canadiae Enterprise in Fiji. 

We learn that a British Columbia refining firm have bought an old 
sugar estate in Fiji, which they propose to extend. For this purj 3 ose 
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the factory has had to be reorganized ; and accordingly an order has 
just been placed with Messrs, the Mirrlees Watson Co., LcL, of 
Glasgow, for an entirely new plant. This comprises a 9 -roller, 
32 in. X 66 in. mill, a quadruple evaporator, having 10,000 square 
feet of heating surface, correspondingly large vacuum pans, central 
condensation plant, defecating plant, water tube boilers with forced 
draught, and, in short, the whole of the equipment necessary to turn 
out a very large amount of sugar. This indeed is stated to be the 
largest individual order that has been placed in this country for sugar 
machinery for many years past. 

This new scheme of Canadian refiners of drawing on new supplies 
of cane sugar opens up the question of the supply of West Indian 
sugar to Canada. Just now when ^^roposals of federating the West 
Indies to Canada are being mooted in the papers, it is a little strange 
to find the buyers of the West Indian staple crop evolving new 
sources of supply although they have not hy any means exhausted the 
old one. We fear that when it suits Canada’s pockets better, she will 
have no scruples about changing her sources of supply. The best 
policy the West Indies can ado]pt is one which shall endeavour to 
secure markets all over the British Empire, and refuse to be bound 
to any one colony by preferential ties which may ultimateh- prove a 
delusion and a snare. They will then not be so seriously affected by 
the loss of a market or two. 


Are Indian Affairs Improving? 

Our excellent contemporary, the West India Committee Circular^ 
has the following in a recent issue: — “In the Produce Markets’ 
Summary in our present issue, we give a table showing the average 
prices of 88 beet sugar for each of the last ten years. The average 
for the whole of this period was 9s. 5Jd. per cwt., and considering 
that the present quotation is as low as Ss. Sfeh, it will be seen that 
the opponents of the Sugar Convention have no genuine cause for 
complaint. The editor of a journal, recently started with the object 
of securing the re-establishment of the bounty system, continues, 
however, to spend much of his time in writing to newspapers all over 
the country, and endeavouring, as he .so ingenuously piit.s it, ‘ to 
focus in our coluimi the efforts of agitators’ in this direction. He 
twits the West Indies, and says that they are gaining no advantage 
from the Convention ; but on this point we may perhaps be excused 
for considering ourselves to be in a better jjositiou to speak than he 
is, and there is no getting over the fact that as a result of the abolition 
of bounties, two new central sugar factories have already been erected 
in the British West Indies, schemes for the establishment of two more 
immediately are assuming definite shape, while only yesterday W'e 
heard that the erection of a factoi*y in Barbados was contemplated. 
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MaoMnery is going out in greater quantities than for many years 
past, and there is in every direction abundant evidence that the West 
Indies are taking heart. Confidence is slowly returning to the sugar 
market, and when we get a more liberal supply of sugar there must 
certainly be an improved demand.” 


■Cuba and ttie Brussels Convention. 

The Deutsche Zuclm'industrie on learning the particulars of the 
proceedings which took place at the meeting of the Brussels Convention 
Committee last spring, gave vent to some criticism of the attitude 
taken by the Committee in regard to the United States and Cuba. 
The British delegates are accused of having nsed every means to 
prevent disciplinary measures being enacted against American and 
Cuban sugar. But this was hardly the case. What the British 
representatives did was to advise a polic3^ of caution, as they considered 
the Conference was in danger of making pronouncements on purely 
theoretic grounds, and thereby acting with uncalled-for severity to a 
dozen or more countries, amongst which the United States and Cuba 
were to be found. As regards the last-mentioned countries, it was 
shown that neither of them at present exported ojij appreciable 
quantity of sugar to Europe, and until their somewhat complex fiscal 
systems were thoroughly understood, it would be premature to 
penalize them. We think this course of action has in part proved 
Justified, for Cuba having been given a warning has hastened to place 
her sugar regime within the limits allowed by the Brussels Goiivention. 
As for the United States, they will themselves want all the sugar 
the^’ can get for some years to come, and there is therefore plentj’- of 
time for deciding whether their sugar shall be penalized or not. 


The Colonial Sugar Refining Co. 

The Colonial Sugar Eefining Co., of Sydney, which controls 
practically all the refining interests of Australia, has recently found 
it necessary to construct new and enlarged head offices to cope with 
its ever-increasing business. A large and handsome five-storej?- 
building has been erected in O'Connell Street, Sydney. Here will 
be located, in addition to tbe administrative department, tbe largo 
laboratory and engineering sta:fi which the Company require to carry 
on their extensive business. This Companj’ employ in busy times 
from 12,000 to 16,000 people in their various refineries in Australia, 
Hew Zealand, and Biji; their eagineers* shop in S^niney ; their 
thirteen sugar mills ; and their 30,000 acres of sugar country. 
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BOUNTIES AND SPECULATION. 


Tlie position of sugax’ during the last quarter of a century, — and 
especially during the last tw years — furnishes some useful lessons in 
economics which should be carefully studied and recorded while the 
details a, re still fresh and striking. The effect of the bounties was 
twofold; first, in stimulating the production of European beetroot 
sugar to an abnormal extent, so that the world at last depended, for 
nearly two-thirds of its visible consumption, on the success of the 
beetroot crop ; and, secondly, by creating a succession of pjeriods of 
plethora and scarcity which gave rise, at intervals, to great bursts of 
speculative excitement. In the meantime the rest of the sugar- 
producing districts of the world were kept in a state of constant 
apprehension, with periodical spells of bad times. Instead of expand- 
ing and progressing with the natural increase in the demand for sugar 
xis time went on, they practically stood still. That they succeeded in 
surviving the frequent depressions of the naarket, even below the cost 
of production, is a striking proof of their wonderful vitality, and of 
their power to successfully to overcome the artificially stimulated 
beetroot iiidustry so soon as a fair field for competition is restored to 
them. As for the consumer, he was sometimes for a brief period 
enjoying the doubtful advantage of being supplied with an article 
below cost price, but always paid the penalty when he discovered that 
glut must necessarily be followed by scarcity, and the unnatural 
cheapness by an abnormal rise in price. 

All these artificial conditions of the world’s sugar market periodi- 
cally gave to the speculator his happy opportunity of fishing in 
troubled waters. Each great swing of the pendulum between over- 
production and its inevitable counterpart was accompanied by wild 
scenes of excitement in all the great centres of the trade. The 
experience of the last two years is a good illustration of what has 
gone on at intervals ever since the great fall in 1884. It should be 
carefully studied as a valuable object lesson. 

It was in 1902 that the bounties reached their zenith. The results 
were a production of 6,900,000 tons of bounty -fed sugar against 
3,500,000 tons of cane sugar, and a price of 6s. jxer cwt. for raw sugar 
against a cost of production of 9s, 6d. for beetroot and 8s. Od. for cane 
sugar. In spite of the Sugar Oonveiition the prices remained below the 
cost of production until the summer of 1904. There had been a slight 
reduction in the production of beetroot sugar, but not sufficient to 
restore prices to their normal level. But then came the great 
drought of that year wffiich reduced the European crop by about a 
million tons. Here was a chance for the speculators and they made 
the most of it. Prices were driven up from 8s. per cwt. in the spring 
of 1904 to over IBs. in January, 1905. This was the first effect of 
being dependent (owing to the bounties) on beetroot sugar for our 
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supplies, — and for the price of them. The second e:ffect was an 
immediate large increase in the beetroot sowings for 1905-6, stimulated 
by the high price of sugar. The third effect was a great decrease in 
visible coiisiiniption and consequent increase in visible stocks. The 
fourth effect was the complete collapse of the speculation and a fall to 
the old price of Ss. 6d. — again below the cost of production. All 
these four acts in the drama were the outcome of an abnormal state of 
tilings brought about by bounty-fed over-production of beetroot 
sugar. 

The rdle played by the speculator in this drama— which turned out 
to be a traged}’' — is a matter which calls for some examination in 
view of future dangers. The machinery which enables speculators to 
deal ill imaginary sugar or other commodities for future delivery has 
often given rise to adverse comment and sometimes to violent 
condemnation from those who have no practical acquaintance with 
the subject. As a matter of fact, such a machinery is absolutely 
necessary, quite apart from speculation, now that commerce and 
industry have grown into a oosmopiditan affair. A large dealer in 
produce goes all over the world in the course of his transactions. He 
must always be in a position to sell large quantities when buyers 
appear, and yet he must never be a “ bull ” or a “ bear against his 
will. It is, therefore, absolutely necessary for the conduct of his vast 
ti'ansactions that he should be able to “cover” sales or purchases so 
as to keep his account balanced. The machinery for the sale and 
purchase of “ forward ” deliveries was created for this purpose, and is 
not only useful but absolutely necessary. The one thing needful is 
that it should be organised so as to make every transaction 
automatically “as safe as the Bank.” At frequent intervals 
“ margins ” must be paid up and adjusted. In London that is done, 
and there are no tragedies. Our Continental neighbours must 
imitate us. lYheii that is accomplished wo shall have no more of 
these wild rises and sudden collapses, because the payment of 
“ differences ” very soon sobers the excited operator and leads Mm to^ 
see dangers ahead to which he would otherwise obstinatelj’’ shut his 
eyes. Eeceiit events have given us a severe lesson and oiio which 
we trust will not be easily forgotten. The lesson having been learnt, 
the remedy no doubt will bo applied. 


The Natal Government are prepared to entertain applications for 
sugar farms in Ziiluland. Leases will be for a period of 99 years, 
but no rent will be charged for the first two years. Only one farm 
will be allotted to each applicant. 

Lands are of three classes : Lirst Class, Sugar Land ; Eeiit 2s. per 
acre per annum. Second Class, land for sugar and mixed farming ; 
Bent Is. Third Glass, land for mixed farming; Bent 6d. 
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SIMPLE METHODS OF CHEMICAL CONTROL. 
By T. H. P. Heriot, F.C.S. 


fCcm tinned f rmn parje 467^) 


Y. 

The Densitf Test. 

By density, or specific gravity, is meant tlie weight of anytliing as 
compared witli tliat of an equal yolume of sometliiiig else selected as 
a standard, and, in order that the densities of different substances 
may also be compared one with another, it is essential that they 
should refer to one and the same standard. Distilled water being 
particularh" suitable for this purpose, has therefore been universally 
adopted. 

Density may therefore be more exactly defined as the ratio which 
the weight of a given volume of a solid or liquid bears to the weight 
of the same volume of distilled water taken as unity, the compared 
volumes being measured at a definite temperature. The latter 
qualification is an essential one because, at different temperatures, 
the same weight of any substance occupies different volumes ; or 
conversely, equal volumes of the same substance vary in weight. 

A knowledge of the sjDecific gravities of liquids finds frequent 
application in the arts and industries, either for calculating weights 
from volumes and vice versa, or for measuring the strengths of liquids 
as regards the quantity of solid matters held in solution, or the 
extent of dilution of one liquid by another. Y'^hereas, in the first 
case, specific gravity serves merely as a measure of relative weight, 
in the second case the cause of the variations in relative weight serves 
as an approximate measure of composition. 

As an example of the former, we find that a certain volume of cane 
Juice weighs seven-hundredths more than the same volume of distilled 
water, both liquids being measured at 62^ F. The ratio of the weights 
of these equal volumes being, then, 107 : 100, the specific gravity of 
the Juice becomes 1*07 when the weight of water is taken as imity. 
And since a gallon of distilled water, at 62° F., weighs exactly 10 lbs., 
we learn that a gallon of such juice must weigh 10*7 lbs. 

On the other hand, we find by actual experiment that solutions 
containing various known percentages of pure sugar differ considerably 
in density ; and, referring to the tabulated results of such experiments, 
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that a solution of specific gravity 1*070 should contain 17|^ by weight 
of pure sugar. Bat the specific gravities of impure solutions, such as 
cane juice, being due to the relative specific gravities of each of its 
constituents, serves only as an apiu'oximate indication of saccharine 
richness. 

Of the various methods of finding the density of a liquid, the 
hydrometer test is by far the simplest, and therefore deserves our 
exclusive attention. Although some form of this little instrument 
is to he found in every sugar factory, few of those who use it daily 
have taken the trouble to learn the principle on which it acts, and 
the conditions under which its indications can he relied upon. 

As in the case of all fioating bodies, the hydrometer displaces a 
volume of liquid equal to its own weight, hut, unlike the displacement 
of a ship, which varies with the weight of cargo, the displacement of 
the hydrometer varies only with the density of the liquid in which it 
floats. To render the instrument sensitive to slight differences of 
density, the upper part, or stem, is given the form of a narrow tube, 
the total displacement of which is small as compared with that of the 
submerged bulk of the instrument. The variable displacement of 
the hydrometer is thus due to the length of stem submerged ; which 
length increases (for equal variations in density) in proportion to the 
narrowness of the stem. The weight of the hydrometer being 
constant, it is obvious that the volume of liquid displaced by its sub- 
merged portion varies inversely as the density of the liquid, but is 
always equal in weight to the hydrometer. The principle involved 
is, therefore, that of comparing the volumes of equal weights of the 
liquor tested and of water or some other liquid adopted as a standard. 
If this principle is once clearly understood the reader will be saved 
much perplexity arising from the various methods of graduating the 
hydrometer scale, which we must now briefly refer to. 

Prom the sugar maker’s point of view, the hydrometer should 
indicate either — (a) true specific gravities (relative weights) from 
which data the weights of juice and syrup can be calculated from 
their volumes. Or (5) the percentage of dissolved solid matter which 
is the cause of variations in specific gravity. These two methods of 
graduating the hydrometer are equally rational and practical. The 
confusion referred to above is largely, if not entirely, due to a third 
method of graduation adopted in the Beaimie hydrometer, the 
degrees of which are arbitrary immbex\s yielding no intelligible 
infoiTtiation until reference is made to a table of figures. ISI ot only 
is this scale graduated on an irrational basis, but, being generally 
designed to indicate a large range of densities, it also lacks sensi- 
tiveness, owing to the relatively large diameter of the stem. When 
employed in the sugar factory, all the possible densities of cane juice 
fall within about an eighth part of the scale, on which a quarter of 
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one degree occupies not more tlian a tirentietii part of an incli. 
Strange to relate, tliis most unpractical hydrometer is still preferred 
by practical men for reasons best known to themselves. As a 
“workman’s test’’ it may have its uses, but as a laboratory instru- 
ment it can happily be dispensed with. 

Of the two rational methods of graduating the saccharometer, or 
* sugar-hj^drometer,’ a scale indicating percentages of dissolved solids 
wdll be found more useful than one indicating specific gravities, and 
as both graduations cannot very well be combined on a single scale, 
the corresponding specific gravities are usually found by reference to 
a table. 

The Brix or Balling scale is graduated to indicate percentages of 
sucrose when floated in solutions of pure sugar. Such solutions, 
therefore, take the place of distilled water as the standard adopted. 
As impurities exert theii- influence on the density of any liquid, the 
degrees Brix of cane and beet juices are taken to represent the 
percentage of sugar j)lus impurities ; in other words, the percentage 
of total solids in solution. This percentage, deducted from 100, 
represents the percentage of water. Leaving the exact estimation of 
the sugar to be made hereafter by the optical test, the Brix scale 
enables us to arrive at the quantity of sugar per 100 parts of dissolved 
solids, otherwise known as the “quotient of purity.” 

It should be noted, however, that since the specific gravity of 
sucrose is higher than that of the impurities which accompany it, the 
degrees Brix only indicate apparent solids, and these are in excess of 
the trice solids (determined hy the more round-about method of 
evaporating a weighed quantity of juice and drying the residue to 
constant weight). We here meet with an instance where great 
accuracy is not essential so long as the information yielded is .strictly 
comparative. Whereas measurements of the quantity of sucrose in 
the Juice call for every possible precaution in order to check the yields 
obtained in the factory, purity of the juice, based on the apparent 
solids, is only a rough guide as to what that yield should be. Even 
if the nature of the impurities and their percentagevS were also known, 
the problems involved in the factory losses would not be solved. 
Provided, then, that slight differences in the purity of juices can be 
detected, it is not of serions consequence whether the results are 
expressed in absolute or relative terms. 

Having selected the Brix scale as the most suitable, there still 
remains the question — at what temperature shall the scale be 
graduated and used ? Most hydrometers, including the Brix, are 
graduated at European temperatores and require a heavy correction 
when employed in the tropics, for reasons already stated. How such 
corrections may he perfectly reliable and, in some cases, highly 
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coiiYenieiitj but unfortunately tbey do not tend to simplify matters. 
We therefore prefer a Brix instrument graduated at a mean tropical 
temperature of 84" E.* and specially made to order. In Chapter II. 
we have given the approximate dimensions and range of scale which 
such an instrument should have. 

The mere substitution of one kind of saccharometer for another 
would be of doubtful advantage unless accompanied by greater 
exactness and attention to details in testing ; hence the necessity of 
a few hints on : — 

Mahiug the Test . — In order that the temperature of the sample and 
of the saccharometer may be as near to 84" E. as possible, the test 
should be made within the limits of 82° — 86° E. If this cannot be 
arranged (by selecting a suitable hour of the day when the laboratory 
temperature falls within these limits) the readings of the scale must 
be increased by one-tenth for every 3 degrees above 84° E., or decreased 
to the same extent for every 3 degrees below 84° E., as here 
shown:— 


Degrees F. 

Eeading, 

Correction. 

Corrected Brix 

78 

lS-2 

*2 

= 18*0 

81 

18T 

—•1 

r == 18-0 

82-86 .... 

18*0 

Xil 

= 18-0 

87 .... 

17*9 

- f -1 

.. . = 18*0 

90 

17*8 

.... +-2 

= 18-0 


When not in use, the saccharometer is coiivenieutl}^ kept in a 
cylinder filled with water to such a level that only the uppermost 
inch of the stem remains uncovered. This end serves for holding the 
iiistrnineiit, which should be handled as little as possible. 


Having completely filled another cylinder with the juice to be 
tested, and reiiiovc-jd every trace of air bubbles (by blowing off a small 
quantity of the surface juice), the saccharometer is raised from the 
water-cylinder, the stem only wiped dry with a clean cloth, and the 
instrument lowered into the juice until part of the stem is immersed, 
being held centrally in the cylinder. On now releasing the stem, the 
saccharometer sinks only a short distance before finding its proper 
level, leaving the exposed j^art of the stem dri/. This is important 
because a wet stem increases the active weight of the saccharometer 
and thus falsifies the reading. 


We have already referred to the meniscus of liquids when dealing 
with measure flasks, and the same phenomenon has to be taken into 
account when reading of the density from the Brix scale. Figure 
14 gives a sectional view of the upper part of the cylinder, showing 


* Tiie temperature speelfied in Chap, H. should be F. instead of F. 
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tlie meniscus produced where the liquid surface comes in contact with 
the sides of the cylinder and of the Brix stem. As the latter is 
graduated with reference to the normal level of the liquid, which 
we saw (Chapter III.) to be the lowest point of the meniscus, the 
correct reading is here 17*4 and not 17 ‘2 as measured at the highest 
point of same. 

Although to some the above precautions may appear to be super- 
hiious refinements, they are necessitated by the obvious defects in 
this simple method of testing densities. Where extreme accuracy is 
required, as in many scientific investigations, even the most perfect 
hydrometer would be considered insufficiently accurate. 


ly 



In the Table appended to this chapter, the reader will find the 
■weights per gallon of juice corresponding to each degree Brix at 84‘^ 
E., and we must now explain how these figures were obtained. 

Since specific gravity expresses the ratio in weight between a given 
volume of a liquid and an equal volume of distilled water, at a 
definite temperature, we have here to apply this principle to the 
measurements adopted in the factory. The imperial gallon is defined 
as that volume of distilled water which, when measured at 62° P., 
weighs exactly 10 pounds. If, therefoi'e, we know the specific gravity 
(or relative weight) of juice at 84° F. as compared with water at 62° 
E. we have only to multiply the specific gravity figure by ten in order 
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to find tile weight in pounds of a gallon of juice measured at 84^ E. ; 
the reason being that the figure representing specific gravity refers to 
water as unity, whereas that representing a gallon of juice refers 
to ten units (pounds) of water. 

Tables for converting degrees Brix into specific gravities are 
published in various text books on sugar, but as such tables are based 
on the relative weights of juice and distilled water when both liquids 
are measured at 63*5^ E., they are inapplicable at the above mentioned 
temperature. 

The figures in the accompanying Table were therefore determined 
by actual experiment as follows : — 

A Brix saccharo meter was ascertained to be accurate by floating it 
in solutions containing various known percentages of pure sucrose at 
a temperature of 84^ E. After each reading of the scale, a small 
quantity of each solution was transferred to a bottle (so constructed 
that it could always be filled to precisely the same level). The bottle 
plus sugar solution was then weighed, and the tare of the empty 
bottle deducted. In this manner the weights of equal volumes of 
sugar solutions at 84° E., varying in density from 12 to 20 Brix, 
were noted down. The bottle was finally filled with distilled water at 
62° E, and the weight of water similarly noted. 

The latter weight being then adopted as unity, the specific gravities 
of the sugar solutions were found by dividing their weights by that of 
the same volume of distilled water. These values, multiplied by 
ten, gave the weights (in pounds) of one gallon of each solution 
corresponding in density to the di:fferent numbers on the Brix scale. 

The same result is I’eached more directly if we regard the weighing 
bottle as a miniature gallon measure. Then, the weight of distilled 
water at 62° E., which exactly filled it would represent ten pounds, 
and the weights of the sugar solutions at 84° E. proportionally more 
than ten pounds. 

The results thus obtained were finally corrected for slight 
experimental errors until they showed graduated difi'ereiices in the 
weighings corresponding to the whole numbers on the Brix scale. 
The intermediate weights, corresponding to tenths of degrees Brix, 
could then he filled in by calculation. These weights per gallon 
appear in the second column of the Table and, if the decimal points 
be (mentally) moved one place to the left, the corresponding specific 
gravities are seen at a glance. 

A second method of expressing the weight of juice is given in the 
third column of the Table, namely the number of gallons of juice 
which would collectively weigh one ton. The use of these factors will 
be more fully explained in a subsequent chapter. 



TABLE I. 

(To be cut out and mounted on cardboard,) 


Brix. 

at 

8io F. 

Weight of Juice. 

Brix. 

at 

84« F. 

Weight of Juice. 

Brix. 

at 

84° F. 

Weight of Juice. 

Pounds 

per 

gallon. 

Gallons 

per 

ton. 

Pounds 

per 

gallon. 

Gallons 

per 

ton. 

Pounds 

per 

gallon. 

Gallons 

per 

ton. 

12-0 

10*440 

214*4 

15*0 

10*575 

211*8 

18*0 

10*707 

209*2 

12T 

10*450 

214*3 

15*1 

10*579 

211*7 

18*1 

10*711 

209-2 

12*2 

10*454 

214-3 

15*2 

10*583 

211*7 

18*2 

10*715 

209*1 

12-Z 

10*459 

214*2 

15*3 

10*588 

211*6 

18*3 

10*720 

209*0 

12*4 

10*463 

214*1 

15*4 

10*592 

211*5 

18*4 

10*724 

208*9 

12-0 

10*467 

214*0 

15*5 

10*596 

211*4 

18*5 

10*728 

208*8 

12'6 

10*472 

213*9 

15*6 

10*601 

211*3 

18*6 

10*733 

208*7 

12-7 

10*476 

213*8 

15*7 

10*605 

211*2 

18*7 

10*737 

208*6 

12*8 

10*480 

213*7 

15*8 

10*609 

211*1 

18*8 

10*742 

208*5 

12'9 

10*485 

213*6 

15*9 

10-614 

211*0 

18*9 

10*746 

208*5 

13'0 

10*489 

213*5 

16*0 

10*619 

210*9 

19-0 

10*751 

208*4 

13-1 

10*493 

213*5 

16*1 

10*623 

210*9 

19*1 

10*755 

208*3 

13*2 

10*497 

213*4 

16*2 

10-628 

210*8 

19*2 

10*759 

208*2 

13*3 

10*502 

213*3 

16*3 

10-632 

210*7 

19*3 

10*764 

208*1 

13-4 

10*506 

213*2 

16*4 

10*636 

210*6 

19*4 

10*768 

208*0' 

13-5 

10*510 

213*1 

10*5 

10*641 1 

210*5 ! 

j 19*5 

; 10*772 

‘207*9 

13*6 

10*515 

213*0 

16*6 

10*645 

210*4 1 

j 19*6 

10*777 

207*9 

13*7 

10*519 

212*9 

16*7 

10*649 

210*4 i 

19*7 

10*782 ' 

207*8 

13-8 

10*523 

212*9 1 

16*8 

10*654 

210*3 

19*8 

10*786 

207*7 

13*9 

10*528 

212*8 

16*9 

10*658 

210*2 i 

19*9 

10*791 

207*6 

14*0 

10*532 

212*7 

17*0 

10*663 

210*1 

20*0 

10*795 

207*5 

14*1 

10*536 

212-6 

17*1 

10*667 

210*0 

20*1 

10*799 

207*4 

14*2 

10*540 

212*5 

17*2 

10*672 

209*9 

20*2 

10*804 

207*3 

14*3 

10*545 

212*4 

17*3 

10*676 

209*8 

20*3 

10*808 

207-3 

14*4 

10*549 

212*3 

17-4 

10*680 

209*7 

20*4 

10*813 

207*2 

H‘5 

10*553 

212*2 

17*5 

10*685 

209*6 

20*5 

10*817 

207*1 

14*6 

10*558 

212*1 

17*6 

10-689 

209*6 

20*6 

10*822 

207*0 

14*7 

10*562 

212*0 

17*7 

10*693 

209*5 

20*7 

10*826 

206*9- 

14*8 

10*566 

212*0 

17*8 

10*698 

209*4 ‘ 

1 20*8 

10*831 

206*8 

14*9 

10*571 

211*9 

17*9 

10*702 

209*3 

20*9 

10*835 

206*8 


(To be continued^ 
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THE STOCKS OF STJOAB ON SEPTEMBEE lsi\ 


M. F. Sachs in a recent issue of the Sucrerie Beige goes into the 
question of the stocks of sugar available on Sei)teniber 1st. 

He gives 0. LichPs figures (iu tons of raw sugar) (Estimate A) as 
follows: — 



1905. 

1934. 

1933. 

1902. 

Germany 

73,153 

216,846 

320,880 

381,248 

Austria 

74,453 

126,549 

74,018 

188,187 

France’" 

352,799 

510,098 

658,229 

351,749 

Belgium 

30,330 

75,942 

104,370 

93,225 

Holland 

9,816 

10,048 

33,631 

72,504 

United Kingdom 

i 3,485 

98,265 

138,724 

165,775 

Paissia 

220,000 

444,387 

239,881 

89,451 

Italy 

15,000 

40,000 

19,200 

15,000 

Spain . . 

20,000 

32,159 

18,552 

14,805 

Sweden and Norway .... 

6,000 

6,000 

5,000 

27,000 

Beiimark 

5,000 

5,000 

2,250 

3,420 

Switzerland 

5,000 

5,420 

6,659 

7,933 

Bounmnia ' . . 

6,000 

8,387 

2,017 

6,350 

Other European Countries 

5,000 

5,420 

6,659 

7,933 

Hamburg 

105,245 

49,795 

203,460 

207,920 

In transit 

208,260 

147,640 

85,244 

233,720 

North America . . . 

210,000 

167,409 

260,411 

180,742 

Cuba 

245,000 

47,558 

203,683 

199,536 

Total stocks . 

1 , 659,581 

1,991,503 

2,377,209 

2,238,574 


wEence we have a deficit of 331,922 tons of sugar as eompaied with 
last year. 

These figures, it must be pointed out, include the stocks of Bussia 
and some other countries which have not previously been included in 
these annual calculations, 

Herr 0. Licht also publishes a table in another form (B), which is 
as below : — 


Stocks on September 1st. 

.1905. 

1904, 

1903. 

Germany 

73,153 . 

. 216,846 . 

. 320,880 

Austria 

74,453 . 

126,549 . 

74,018 

France’^ 

352,799 . 

510,098 . 

. 658,229 

Belgium 

30,330 . 

75,942 . 

. 104,370 

Holland 

9,816 . 

10,048 

33,631 

United Kingdom .... 

150,025 

188,976 . 

176,175 

Hamburg . . 

105,245 

19,795 

. 203,460 

North America .... 

185,292 

126,960 . 

. • 243,998 

Cuba . . 

245,000 . 

. 47,558 

. 203,683 

Ill transit . . .... 

208,260 . 

162,260 . 

85,244 

1,434,413 

1,515,032 

2,204,688 


Eatimatioa on. September 22nd, 1905.. 
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or a decrease of 80,619 tons of sugar alone as compared with the 
previous jea,r. 

It is noticeable that the figures of 190-i and 1903 do not altogether 
coincide with those which Herr Licht advanced last year. The same 
variations appeared last year regarding previous years. It is a pity 
Licht makes so many modifications not only for the year just past, 
which is excusable, but also for preceding years, the figures of which 
ought to have been established long ago. 

The confusion grows apace when we investigate the estimates of 
stocks by other statisticians, e.y., by 'F. 0. Licht. Here are his 
figures compared with Otto Licht’ s, in thousands of metric tons : — 


0- Licht (Evaluation A) . . 

190.5. 

1,660 

1904. 

1,992 

Difference. 

. . 332 

.. ( B).. 

1,434 

1,515 

81 

E. 0> Licht . . 

1,475 

1,939 

464 


It is fortunate that these statisticians are a little more in accord, at 
least for 1904. Be that as it may, we do not forget that since the 
beginning of this year we have combatted the widely spread opinion 
that the visible supplies on September 1st, 1905, would be altogether 
insignificant. 

We gave as a minimum the following figures on three different 
dates: — 

1905. 1904. Difference, 

Sucrerie Beige, 1st April. . 935,499 .. 1,430,392 .. 494,893 

■ ,, 1st May.. 961,613 .. 1,430,392 .. 468,779 

„ 1st June.. 921,388 .. 1,430,392 509,004 

Our evaluation for September 1st, 1905, was vigorously attacked as 
being much too high. Yet it will he seen that it is considerably 
below the mark, especially as we had taken for our basis for last year 
the figui'es of Otto Licht (Estimate B). We had besides remarked at 
the time that our estimate should be considered merely as a minimum, 
as we had not made allowance for the reduction in consumption during 
the summer. 

Since the above was written M. Otto Licht has been good enough 
to write and explain some of the anomalies revealed above. 

The official figures of the stocks on September 1st, 1904, have been 


modified as below 

First Estimate- 

Final Estimate. 


Tons. 

Tons.’ 

Grermany 

245,756 

216,846 

Austria 

137,924 

126,549 

Erance 

.. 500,126 

510,098 

Horth America 

.... 126,276 

126,960 

Cuba 

45,000 

47,558 

In transit 

147,640 

162,260 

England 

98,265 

188,976 

Total stocks 

.... 1,436,772 

1,515,032 


38 
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Tlie modification made in the French figures was the result of an 
error committed five years ago ; it consequent^ aSects all the last 
campaigns. As regards the United Kingdom, the figures refer not to 
the stocks of raw, hut to the total stocks, though these are based, on 
the apparent stocks of September 1st. 

HexT Otto Licht deplores, as we do, these continual changes, which 
render accurate deduction a matter of difficulty. 

P. Sachs. 


THE POLARISCOPIC TEST POE SUGAR. 


When the polariscopic scale came into force with the new Sugar 
Duties, we pointed out that it would inevitably cause a deterioration 
in the quality of the sugar made in the West Indies, and thus hinder 
those improvements which were essential if the islands were to progress. 
It is to be recollected that grocery crystals are bought by their 
appearance and not by their polariscopic strength. The weaker the 
sugar is the less duty it pays, and as the buyer pays no attention 
whatever to the polariscopic scale, a I’eduction in the duty is an, 
unmixed gain to the producer. Sugar in crystals of a low strength is, 
in practice, necessarily of a darker colour, and this strongly militates 
against the progressive improvement which is essential if Colonial 
mamifacture is ever to compete on equal terms with the best modern 
sugar — white German gi*anulated. Instead of studying how tO' 
adopt every possible improvement, our planters’ attention is diverted 
to the study of how far it is desirable to spoil their sugar in order to 
evade our revenue. Considerable progress, or rather retrogression in 
this direction, is already apparent, to the benefit no doubt of London 
made yellow crystals, which are of a brighter colour. The manu- 
factui'e of white sugar in the Colonies is also practically prohibited 
by its being subjected to the highest duty. The polariscopic scale is 
unequal and unfair, because the proportionate duty on the better 
sugars is higher than on common ones. There was, however, 
originally an excuse for the scale until the system of refining in bond 
was inaugurated. How that that is the law, the refiner under it pays 
no duty on his manufacturing loss. There is ' no reason now for the 
costly polariscopic test. It adds to the cost of collection while it 
progressively reduces the gross revenue, and at the same time hinders 
progress in the W^est Indies. In fact, the scale is a senseless 
anachronism.-“/^P'roda.ce Marhets BevieahJ 


The out-turn of the seven Denmark, sugar factories was 88 J million 
lbs. in 1904, as against 9 If jnillions in 190S. 
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DATES OF THE WOELD’S SUGAE CROPS. 


Tlie Bevisfa Az)(mr€7'a gives the following list of the dates of the 
sugar campaigns in various countries of the world : — 


Argentina June to October, 

Australia June to November. 

Brazil October to February. 

Cuba December to June. 

Demerara October to March. 

Egypt January to April. 

British East Indies December to April. 

Gruadaloupe January to June. 

Hawaii . . December to April. 

Jamaica December to A]3ril. 

Java May to November. 

Lesser Antilles January to July. 

Louisiana September to January. 

Martinique .. January to July, 

Mauritius August to January. 

Mexico December to May. 

Peru October to February. 

Philippines September to March. 

Porto Eico . . January to June. 

Queensland June to November. 

Eeunion September to January, 


MIGEO-ORGANISMS IN SHGAE JUICES.'" 
By Albert Schoeive. 


In connection with a paper he published four years ago, dealing 
with the same subject, the winter now gives the results of bis studies' 
of the pure cultures of the micro-organisms be found in the juices. 
These results are materially as follows: The writer divides those 
micro-organisms, which occur in normal juices, into the following 
four groups : — 

1. Leuconostoc and the shme-forming bacilli. 

2. Bacteria of the type of BaciEus coli. 

3. Bacteria resembling Bac. mesentericus and Bac. suhtilis. 

4. Indifferent organisms and those whose presence in the juices is 
purely incidental. 


Arcbief voor de Jara-suikerindustrie. 
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GeOTjP 1. 

To this «:roup helongs, in the first place, the weil-kaown and much 
dreaded Leuconostoc mesenteroides, which the author found in the 
juices of the four factories in which he conducted his investigations. 
He particularly draws attention to this fact, as other investigators 
deny the existence of this bacterium in normal Juices. 

Owing to the j^eculiar habits and the diversity in the form of 
growth of this microbe, variations depending upon the composition of 
the mitrierit medium, the temperature, &c., it may easily be over- 
looked ; the characteristic jelly is formed only under certain conditions, 
otherwise it is difficult to distinguish this microbe from a simple 
coccus. 

The Leiiconostic isolated and grown by the author is be^mnd doubt 
the same as that described by Liesenburg and Zopf. Besides this 
one, Schoene found two other cocci, both of which form slimy bodies. 
He named them coccus I and coccus II. The former produces, besides 
slime, a gas (not studied), acetic acid, little lactic acid, succinic acid 
and sulphuretted hydrogen ; but no jelly-like mass, such as is formed 
by the Leuconostoc. 

The latter, very similar to coccus I, difiers from it inasmuch as 
coccus II has the power of coagulating milk ; its products are a gas, 
acetic acid, and dextro-rotary lactic acid. 

To this same group belongs a short baccilliis, which also has the 
property of fonning slime in profusion ; this bacillus at times assumes 
the form of a coccus. It is found on fresh chips and in the difcsion 
juice. Besides that slime, which gives with water an opaque solution, 
out of which it is precipitated by alcohol, the products of this organism 
consist of gas, a little alcohol, acetic acid and laevo-rotary lactic acid. 

Guorp 2. 

Together with the above named organisms the diifiisioa juice 
contains bacilli, which belong to the group of the coli bacteria, or at 
least closely related. They are also found in the syrup and the 
massecuite. Description : Short, thick bacilli in constant rapid 
motion, thickness *8 to 1*2 microm. , length, I'o to 31) iiiicroni. Four 
of the diiferent kinds of bacteria belonging to this class (named A. B. 
C. and D. by the author) were made the subject of a special study. 
The temperatui’e-optimum of all the four is high, about oif C., as 
also is tlieii' power to attack sucrose, foiming gases (mainly hydrogen, 
in the case of bacterium C. lO^' carbonic acid and 90| of a combustible 
gas) and acids without previous inversion. 

Bacterium A also acts on dextrose, levulose, maltose, lactose, 
maiinite and probably starch, forming mainly succinic acid and 
laevo-rotary lactic acid, further considerable quantities of alcohol ; on 
media containing albumin also sulphuretted hydrogen and Indol. 
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Bacterium B forms less gas tBan A and no succinic acid; but 
alcobol, acetic acid and laevo-rotary lactic acid ; on media containing 
albumin sulphuretted hydrogen is given off. 

Bacterium C is very similar to the two previously described ones. 
The colonies remind one of colonies of the typhoid bacillus. It’s 
products are alcohol, acetic acid, laevo-rotary lactic acid, a great deal of 
succinic acid and gas, accompanied hy a perceptible formation of 
slime. 

Bacterium D differs from the three above by its lack of motion. 
It a2:)pears to be related to Bacterium aerogenes, which is by some 
authorities considered as a cilia-less form of bac. coli. Sugar 
solutions are made viscous by this organism. Alcohol precipitates 
from such a solution a gummy substance, which, redissolved in 
water — the solution is opaque — reduces Fehling’s solution only when 
heated with hydrochloric acid. The faculty to form carbohydrates 
(this substance consists of carbohydrates) has hitherto not been 
ascribed to this group of bacteria. 

Sucrose, Dextrose, Levulose, Maltose, Lactose, Mannite and 
probably also starch are decomposed, while gas is given off. Carbo- 
hydrates are transformed by this micro-organism into slime, gas, 
alcohol (considerable quantities), acetic acid, valerianic acid (little)^ 
dextrorotary lactic acid and succinic acid. For every 20 parts of 
acetic acid there is about 1 part of valerianic acid. An analysis of 
the gas showed 43*52 carbonic acid and 65*52 hydrogen. Sulphuretted 
hydrogen and tudol are formed in presence of albumin. 

Gboup 3. 

This group embraces all the motile bacilli propagated by spores,, 
which are to be found in all juices. 

As the author stated in his previous communication, he found 
several organisms belonging to or related to this group. 

Clostridium gelatinosum differs from the other members of this 
gi'Oiip inasmuch as it forms on top of the sugar solution a thick, 
jelly-like, wrinkled skin. This skin consists of carbohydrates, which, 
on boiling with diluted sulphuric acid, yield fructose. The products 
of the activity of the organism are alcohol, acetic and lactic acid. 
But little gas is given off. Laxa found carbonic acid. The organism 
inverts sucrose. Sulphuretted hydrogen and ammonia are formed in 
presence of albumin. 

The organisms belonging to the mesenterieus group are long, motile 
bacilli. As to their behaviour towards sucrose and lic|uids containing 
sucrose but little is known. 

Bacillus mesentricus fuscus, occasionally found by Schoene, forms, 
when grown on sugar-gelatine-plates, lighter coloured colonies, 
resembling small drops. Sugar solutions become very viscous and 
opaque. Its products are alcohol, acetic and a little valerianic acid, 
sulphuretted hydrogen and tudoL The sucrose is inverted. 
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Bacteria belonging to tbe bay-bacillus group were also found, 
particularly bacillus subtilis. This latter inverts sucrose, forms a 
little acid, and a slime, which, precipitated with alcohol, gives with 
water an opaque solution ; another product of bacillus subtilis is a 
diastatic, peptonizing ferment. 

Guottp 4. 

Besides the above described saccharolytic bacteria, a number of 
others, either indifferent towards sugar, or the presence of which in 
the juices must be considered as merely incidental, were isolated. 
Their description does not come within the scope of this paper. 

The next point to be considered is, under what conditions do these 
micro-organisms become harmful to sugar solutions ? In the first 
plxace they are capable of transforming sugar into jellies and slimes. 
The faculty of using the sugar to build up the cell-membrane and of 
tui'iiing it into a slimy or jelly-like carbohydrate, is very frequently 
met with. The sugar thus used up is, of course, lost to the juice, 
and, as it has disappeared as sugar, it escapes the control. 

These bacteria have further the faculty to form acids from the 
oarhohydrates ; some invert the sucrose and cause a formation of 
alcohol and gas. 

The often heard statement, that bacteria cannot live in an acid 
liquid such as difiiision juice and at a temperature of from 40^ to 
70^ C., is completely refuted by the observations and experiments 
made by the author, Leuconostoc can withstand a temperature of 
75° C. for 15 minutes, or, if 43 minutes be taken for the heating, even 
>s6 to 87° C. for five minutes. The bacteria of the bacillus coli type 
.(3an likewise endure high temperatures. Clostridium gelatinosixm, as 
also the bacteria of the mesentericus and sxibtilis groups manifest 
increased vital powei* at temperatures above the ordinary. 

Observations recently made, show conclusively that the addition of 
disinfectants to juices for the purpose of preservation, does not have 
the desired effect. The explanation of this lies probably in the fact, 
that disinfectants, such as phenol, formalin, &c., while they kill the 
microbes, do not stop the activity of the enzymes formed by them. 

(E, E. H. in the Pkiute-rs^ MoidlilyJ) 


On October 5th, the I7orwegian Storthing agreed by 89 votes to 28, 
to raise the duty on .sugar from 20 to 30 ore per Mlo, (£11 to £16 10s. 
per metric ton.) 

The Association of Java Sugar Manufacturers have just estimated 
the production of raw sugar in 1905, at 1,046,000 metric tons, as 
compared with 1,083,000 tons in 1904. The area under cultivation 
for 1906, is stated to be 108,000 acres. 



THE POLAEIHBTEIC DETEEMINATIOK OF SUGEOSE. 


It will be remembered that in our September issue we published a 
contribution from the pen of Dr. Wiechmann, in discussion of the 
paper, “ The Polarimetric Determination of Sucrose,” by the Hon, 
Francis Watts, C.M.G. and Mr. H. A. Tempany, which originally 
appeared in the II India n Ballet in, and was reproduced in our 
August number. Messrs. H. &. L. Pellet have reproduced this paper 
of Watts and Tempany, as well as a summary of Dr. Wiechmann’s 
remarks in the September number of th.e BiiUet in des Chiniistes, and 
thereupon offer some criticisms on them. 

Dealing first with the influence of temperature on the optical 
activity of sucrose, these French writers say : — 

“First, as regards the preparation of pure sucrose, it ax)pears to us 
to be very difficult, if not impossible, to obtain it absolutely free from 
ash and organic impuiities. Admitting that the sugar was weighed 
in a perfectly dry condition, we would have j)referred experimental 
evidence that the sugar contained no appreciable quantity of mineral 
matter. 

“ Such sugar can he prepared by our process of slow ci^ystallization 
from an alcoholic solution instead of by xn-ecipitation. But this offers 
no advantages over the use of the best refilled sugar in which the 
l^erceiitages of water and ash have been determined, and the organic 
matters calculated by means of the ordinary coefficient. Deducting 
these impurities from 100, the difference gives the amount of pui*e 
sucrose with more accuracy than any direct preparation. 

“These gentlemen admit that the polariscope read exactly 100 by 
the Weiitzke scale, having been certified as accurate, first at 
Chariot tenburg and then by Dr. Wiley at Washington. We have no 
reason to doubt the accuracy of Dr. Wiley and of the exxierts at 
Charlottenbiirg in verifying the Schmidt and Haensch instruments, 
but we cannot refrain from remarking that all operators do not always 
read the same ; the jiersonal error’ being sometimes as much as 
+ OT or — OT. The differences between the extreme points are the 
same, but not the observed readings. 

“We should have liked to have found some evidence in Messrs. 
Watts & Temjiany’s report that they also obtained readings of 100 
when working with sugar solutions, at 17*0 0 ., prepared by dissolving 
26’0I8 grams in 100 cc. Mohr., and employing a verified flask; in 
short, that the test had been made as we should have made it — 
namely, by jireparing a solution at which j)alarijaes 

approximately 100. Then xii'^P^iring another solution containing the 
same weight of sugar per 100 cc. but prepared at or 30"^ C. and 
polarized at this temperature ; the difference between the two readings 
being then noted. 
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''For tMs kind of test we prefer not to take quantities of sugar 
giying exact readings. Working tliiis, we obtained different results 
to Messrs Watts & Tempany ; our mean correction for temperature 
being O’ 000 12 instead of 0*00023. 

On the other hand we have said that our results could not he 
absolutely accepted in every case, but that each experimenter should 
be guided by experience. The only point we had in view was to 
see if temperature exerts any practical influence on the optical 
activity of sucrose. This being the case, it only remains to discover 
the extent of this influence by several experiments. In fact a very 
small error in these experiments, produces an appreciable difference 
and we, also, have obtained values higher than 0*00012. 

“ We therefore desire that new tests be carried out, employing very 
sensitive saccharimeters capable of giving duplicate readings with the 
same sugar solution to within of a degree of the scale. We our- 
selves propose to make the attempt with instruments of recent 
manufacture, using every possible care ; and hope ere long to publish 
the results. 

All that can be said at present is that the rotatory power of sugar 
is slightly diminished by a rise in temperature ; and that it is not 
immaterial whether liquids be polarized sometimes at 7^ or 8^0., at 
other times at 25°-27'^G. or even 30^0., as is now and then done in 
certain countries. It may be added that a note by Dr. Wieclimann 
appeared in the September International Sur/ar Journal, in which he 
likewise expressed his doubts regarding the purity of the sugar 
prepared by Kahlbaum and used by Messrs. Watts & Tempany.” 

Eegarding "The Influence of Lead Precipitate on the Polarization 
of Sugar,” Messrs. Pellet make the following comments :~~ 

"Messrs. Watts and Tempany have good reason for stating that the 
methods of Scheibler, Sachs and Wiechmanii are not accurate for the 
determiiiatioii of the influence of the lead precipitate. We, however, 
fail to see that the methods which the two authors have themselves 
adopted are any more accurate, as they have been used by one of us 
in the course of similar investigations. For in all these tests it is 
taken for granted that the precipitate formed in the solution has no 
action on the sugar and does not carry down any sugar. Mow, 
many experimenters have found, on the contrary, that a loss of sugar 
actually occurs, and that save in certain cases there was no need to 
take account of the influence of the lead precipitate. I^lien recently 
carrying out some new experiments in this connection we found that 
if we ignored small quantities of the lead precipitate, as in the case 
of beet juice, we did not need to correct for it when testing products 
already clarified, such as juices, syrups, masse-cuites, &c. 

"M, Yermahren has also dealt with this question and has arrived 
at the same conclusion as ourselves. In onr experiments we adopted 
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an eiitirelj^ di:ffereiit method to that of Sachs, Scheibler and others^ 
^^""6 prepared a large quantity of the lead precipitate -which, after 
being carefully washed, was decomposed with sulphuretted hydrogen. 
A known weight of this concentrated liquid was added to a sugar 
solution to furnish a weight of precipitate which should correspond 
to that found in the liquid to be tested (raw or carbonated juices,- 
&c.). It was then noticed that the influence of the precipitate on 
the polarization of the raw juice was appreciable, but less than that 
indicated by calculating the volume occupied by the lead precipitate,, 
determining its weight and its density. So that for solutions of 
carbonated juice which give very little precipitate, the latter has no 
influence on the polarization. This point was also observed by Sachs- 
in the course of his experiments. 

“In experiments with beet juices of different purities, quantities- 
of lead precipitate were found which were approximately equal to 
those obtained from the normal weight of muscovado sugar. 

“We therefore think that for raw cane sugar as well as for beet 
sugar, there is no need to correct the polarization for the possible 
influence of the lead precipitate. 

“ As regards Dr. Horne’s method, w^hich Messrs. Watts & Tempany 
consider a great improvement, vre would point out that at all events- 
it is not new. It was used years ago for beet j iiices by M. Pagnoul 
(see the Bulletin de la Station agronomiqiie dit Fas-de-Caiais, 1885). 
We think indeed that Pagnoul was the first one to propose the 
employment of solid sub-acetate of lead for the clarification of sugar 
products. However, we have tested this substance ourselves and 
have showm that solid sub-acetate of lead does not exist, at ail events 
in the form in which it is prepared, for this product is only an 
imperfect and imcertain mixture of the sub-acetate and acetate of 
lead. It is evident that if the lead sub-acetate he concentrated 
directly, the homogeneous mixture will act the same way as the 
liquid sub-acetate ; hut as this was not done at the time referred to 
it led to the method being abandoned. Besides, there wms never any 
certainty of obtaining an absolutely dry product. Apart from this, 
Dr. Horne’s method does not appear to be less subject to error than 
the older methods. 

' ‘ Pirst, because of the possible presence of moisture ; second, 
because it is difficult to avoid adding an excess of the re-agent. 
Finally, in a given weight of anhydrous sub-acetate of theoretical 
composition, only one portion of the lead oxide is active ; the other por- 
tion dissolves. This latter portion, on passing into solution, increases 
the volume of the liquid and thus diminishes the polarization. In 
fact, this led Dr. Horne to say that the volume entering into solution 
appears to exactly compensate for the complex precipitate produced. 

“ Prom our point of view, the results given by Watts & Tempany 
are not very convincing. We would repeat that the best method ol 
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ascertaining wlietlier the lead precipitate does, or does not influence 
the polarization of muscovado sugars is to prepare the precipitate 
from the same kind of sugar, wash it, decompose it with sulphuretted 
Inairogeii, and concentrate the filtrate. Knowing the composition of 
the latter and the amount of organic matter contained in a given 
weight of raw sugar, a known volume of this solution is added to a 
pure sugar solution and, finally, the siih-acetate of lead. The volume 
is then aecxirately adjusted, and the liquid mixed and filtered. On 
polarizing the clarified filtrate, it is then seen whether the result is 
influenced by the precipitate formed (and w^hich is obviously of the 
same nature as the precipitate obtained on clarif^dng a solution of 
raw sugar). As far as our own experience goes, there is absolutely 
no effect. 

** But there is another important point to consider. Messrs. Watts 
and Tempaiiy advise the making of a correction for the influence of 
the lead precipitate, or, better still, to employ solid sub-acetate of lead 
to the amoiuit of O' 35 gr. for the normal weight of muscovado 
sugar to be clarified, and to take into account the influence of the 
temperature on the quartz and on the sugar, by adopting the 
formula: — Polarization ± (0*00039 N, where 0*00023 is for the 
influence of the temperature on the sugar alone, and 0*00016 for the 
influence on the quartz, 

‘"This does not appear to us as accurate. In polariscopic w’^ork, it 
frequently happens that either the saccharinieter is at the temperature 
of 20^-25^-30'^ C., i.e., at the temperature at which solutions are 
usually polarized, or else the saccharimeter is at the temperatine of 
and the solution itself is at 20-, 25", or 30^ G. In such a case 
the correction mentioned above is not generally applicable. 

“Again, if a polari scope is to be used in a tropical country at the 
■constant temperature 25“-27" for instance, instead of applying a 
correction, it appears to us to he simpler to determine experimentally 
what normal weight should be taken to obtain a reading of 100, the 
liquitl itself being likewise at 25"-2T". If* however, with a polarimeter 
so adjustable we have occasion to polaidze liquids at 2S^-30‘^-32‘^ 0. or 
.at 20® G,, then the correction need only take into account the influence 
of the temperature on the sugar. 

“ If, however, the polariscope is itself subject to constant variations 
of temperature, it becomes necessary to know the exact temperature 
of the quartz plate as well as of the liquid, and to apply the several 
corrections required. In such a case the polariscope ought to be 
verified by several tests in order to arrive at the true normal weight ; 
these tests being made at a temperature of 15®, 20®, or 25® G, according 
to the mean temperature of the locality. 

“ This suggests the desirability of having a special polariscope-x’oom 
maintained at a constant temperattu*e, by artificial means if necessary, 
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and wliere all tlie liquids to be tested could be brougbt to tbe same 
temperature. But apart from all tbat, there is another point Avhich 
has not been indicated either by Dr. Weiclmiann nor by Messrs. 
"Watts and Tempany. This is the action of the sub-acetate of lead on 
the reducing substances contained in muscovado sugar, and also the 
optical activity of these reducing substances when cane sugar is 
being polarized. 

‘‘It seems to us that in all these cases it is overlooked that a 
considerable quantity of sub-acetate of lead precipitates some of 
these reducing substances, and thus increases the polarization to the 
right ; and that the reducing substances not precipitated also possess 
the power of acting on polarized light. The only logical alternative 
which will avoid disagreement in the analytical results of the same 
sample of raw sugar, is to determine the polarization hy means of 
Olerget’s process, this being the only rational method in our opinion. 

It is certain that several kinds of brovm sugar will give the same 
results by direct polarization as by the Clerget process ; but others 
will certainly not give the same results, particularly muscovados 
yielding as much as 0’7 or O-S^ of dry lead precipitate per 26 gr. of 
material. It appears, moreover, that certain sugars give less by the 
Clerget than by the direct polarization method when a large quantity 
of lead re-agent is used. Consequently we proj>ose to the Inter- 
national Oomniission for the verification of sugar analysis that they 
decide : — 

“1. The Clerget method for the analysis of raw cane sugars. 

‘‘ 2. That the infiuence of lead precipitate be ignored until the 
new experiments made in the manner suggested above go to confirm 
our results or those of Messrs. Watts and Tempany. 

“ 3. That the employment of dry sub-acetate of lead for the 
said anah’ses should be abandoned. 

“4. To allow for the infiuence of tem];)erature and, until super- 
seded, the conclusions which have been adopted b}^ the International 
Commission for uniform methods of analysis of sugars, in their 
sitting of July 24, 1900.” 


Messrs. Hugh Kelly & Co., 79-85, Wall Street, Hew York, have 
under constrxiction at Jatibonieo, Cuba, a large new sugar mill for 
the Cuba Company. The mill house will be 60 feet hy 325 feet. 
Electrical motive power will be largely employed, and the equipment 
will include two 270 kw., 500 volt, 'direct ciuTent dynamos. 

It is said that hundreds of small cane mills are being imported into 
Jamaica from the United States for the use of the peasantry. These 
are admitted duty free and cost about £10 10s. each. 
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THE BEASMOSCOPE AHD THE BPJXOMETEE IX THE 
SYSTEMATIC BOILING OE MASSE-CIHTES. 


By M. G. Leup^son. 


The boiling of low grade musse-cuites is still generally conducted 
without any control which might dispense with the uncertain test of 
boiling to “ string-proof.” Notwithstanding numerous attempts in 
this direction and the designing of apparatus as a substitute for 
empiricism, routine practice has not, up to the present, been dislodged 
from all its positions by scientific method, and the pan boiler remains 
master of the situation to the detriment of the regularity of 
his results. 

In spite of the simplicity of the Curin Brasmoscope, many consider 
it too complicated and scientific an instrument for the pan boiler’s 
use, and sacrifice its valuable indications in order not to distuiB the 
old routine. 

Presumably, the necessity of any kind of manipulation, with the 
possibility of mistakes in handling the movable scale, have led to the 
exaggerated ideas concerning that instrument. 

As is generally known, the Brasmoscope is based on the following 
principle. The excess of temperature of a boiling spup (of a given 
water- content or degrees Brix) over that of water boiling under the 
same conditions of pressure or of vacuum, is constant, whatever may 
be the pressure or the vacuum. It is also known that the complete 
apparatus comprises three parts : — 

1. xi mercury barometer. 

2. A Centigrade thermometer, each degree of which has a length 
of 5 milbrnetres and corresponds to a variation of 1 centimetre of the 
barometer. 

3. A movable scale of temperatures of the boiling points of syrup 
corresponding to the Brix degrees, adopting the same basis of 5 milli- 
metres per degi'ee as for the thermometer. 

Having, by means of this combination, determined the final 
temperature of a masse-cuite at the corresponding vacuum, by suitably 
moving the scale, one can read ofi the degrees Brix and thus ascertain 
the actual water-content of the masse-cuite obtained. Similarly, 
given a spup of known composition, one can determine a 2 ^TioH 
at what final temperature the strike should be boiled, under a 
known vacuum, in order to furnish a masse-cuite of a given water- 
content. 
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Aithongli tlie manipulation of tlie scale is very simple, we liave 
souglifc to still further simplify the means of obtaining the same 
indications, the importance of which cannot be too strongly insisted 
upon. Since the water-content of a low grade masse- ciiite is the 
primary element affecting the yield and the degree of exhaustion of 
the mother- liquor produced, we have constructed a Table, which we 
have named the Brixometer, reference to which gives the indications 
required for systematic pan boiling. 

In the first part of the Table are given the boiling points of water 
at different vacua. In the second part, the excess of temperature of 
a boiling syrup, of known Brix, over that of the temperature of water 
boiling under the same vacuum. Knowing then : — 

1 . The exact vacuum under which the pan is w* orked. 

2. The temperature corresponding to the boiling point of water, 

3. The temperature indicated by a good thermometer plunged in 
the boiling niasse-cuite. 

Opposite the number in the second part of the Table, which 
represents the difference between the above two temperatures, is 
found the degrees Brix of the syrup at the moment of making the 
test. One can then follow the progress of the concentration by the 
increase in tbe excess of temperature thi’oughout the course of 
the boiling, and, by the final excess, ascertain the water-content of 
the discharged masse-cuite. Similarly, given a S 3 rrup of known 
richness and purity, and knowing the conditions under which the 
masse-cuite is to be discharged from the pan, definite instructions can 
be given to the pan boiler as to the conditions under which the strike 
should be boiled and discharged, by fixing for him the vacuum to be 
maintained and the final temperature which he should obtain with 
this vacuum, when the completion of the operation and the moment 
for striking out arrives. 

If to the Brixometer there be added a Table of solubilities of sugar, 
according to the temperature of the solution, or simply the following 
formula as condensed from such a Table : — 

Sugar dissolved per 100 grams = 65 + 0-25 
Then,' knowing the contents of water and of sugar in the masse-cuite, 
one can determine : — 

1. At what temperature the water present will become a super- 
saturated solution of sugar, and, consequently, at what temperature 
crystallisation will commence. 

2. The quantity of sugar winch will be held in solution by the 
water in the masse-cuite when oentrifugalled at 35^ to 40° C. 

3. And finally, to calculate the possible yield of crystallizable sugar 
from the masse-cuite, taking into consideration the loss of crystals 
through the centrifugal liners. 
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BPJXOMETER. 


vacuum. 


iQclies. 

1 

1 

1 

Centimetres* i 

1 

j 

Boiling-point 
of water. 

20 

54 

68*5 

20i- 

54*7 

67*8 

20i 

55*5 

67*0 

20J 

56*1 1 

66*5 

21 

56*7 1 

65*6 


57*3 1 

65*0 

2ii 

58 

64*1 

— 

58*8 

63*4 

22 

59*5 

62*5 

— 

60*2 

61*8 

22J 

60*8 

60*7 

— 

61*4 

59*8 

23 

62*0 

58*7 

__ 

62*8 

57*8 

23| ■ 

63*5 

56*5 

— 

64*2 

55*5 

24 

1 64*7 

54*0 


i 65*5 

52*8 

244 

j 66-2 

51*5 

— 

66*8 

49*8 

25 

1 67*5 

48*0 


1 6S*3 

46*5 

25 1 

1 69*0 

; 44*5 


j 69*6 

1 42*3 

26 

i 70-2 

; 40-0 

„ 

70*9 

; 37*5 

26i 

71*5 

: 35*0 

— 

72*4 

i 

27 

73-0 

j 28 

— 

73*8 

1 28 

27^ 

74*3 

I 28. 


75*0 

; 28 

28 

75*6 

j 28 


MASSB-CUITE. 


Excess 

temperature of 
Masse-cuite 
over 

boiling-point 
of water. 

Brix. 

Water. 


Per cent. 

Per cent. 

0 

0 

iOO 

1 

34 

66 

2 

51 i 

49 

3 

59 : 

41 

4 

63*5 i 

36*5 

5 

67*5 

32*5 

6 

70 ; 

30 

7 

72 1 

28 

8 

74 1 

26 

9 

7e5*5 

24*5 

10 

76*9 1 

23*1 

11 

78*5 

21*5 

12 

79*8 

20*2 

13 

81 ^ 

19 

14 

82*5 

17*5 

15 

1 83*9 ; 

16*1 

16 

• 85 ; 

15 

17 

86 i 
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Solubility of sugar at temperature : — 

Sugar dissolved per 100 grams n: 65 4* 0*25 ir. 

Moreover, by means of the Brixometer, tbe true Brix or water ~- 
content of any syrup or masse-cuite can be immediately ascertained 
without analysis, even when the boiling point in vacuo cannot be 
ascertained. It suffices to heat half a litre of the syrup or masse- 
cuite in question to the boiling point in a vessel open to the aii' and 
immersed in an oil hath, and, from the excess in temperature of the 
boiling point over 100° 0., the above Table will indicate the true- 
degrees Brix and consequently the water content sought. 

The Brixometer, with the solubility formula appended, can be- 
constructed of enamelled sheet-iron and peniianently fixed to the- 
vacuum pan. — (Translated from the Bidhtiu cIp TJAs^ocuttifni dcs 
Olrhiiistes ) 


INDIA. 

The Sugar- Cane Crop, 1905-6. 

The first general iiiemoranduin. on the sugar-cane crop of the- 
season 1905-06 is dated Calcutta, August 17th, and is as follows : — 

Of the total sugar-cane crop of British India, the four provinces- 
now reported on together produce 92|- per cent., in the following 
proportions: Ilnited Provinces, 48*1 'per cent.; Panjah, 13*6 per 
cent. ; Bengal, 29*6 per cent. ; North-West Frontier Province, 1 per- 
cent. These percentages are calculated on the averages of the five- 
years ending 1903-04, and in the same ])eriod the average total area 
of the reported sugar-cane crop of British India was 2,470.000 acres. 

All these provinces report a contraction of area in the current year’s 
crop as compared with last year’s. The total decrease in these- 
provinces amounts to 190,700 acres, or about 8-J per cent, on the 
sugar-cane area finally estimated last year, and the net area sown 
would appear to be about 2 , 032,000 acres. 

In northern India the marked decline is asenbed to the injury 
wi’ought on the seed-canes by the abnormal frosts in the beginning of 
the current year. 

The following is a summary of the Provincial Eeports ; — 

TJuited Provinces of Agra and Oudh (48*1 per cent.), while unable 
till December to state the exact area sown, compute them at some 
5 per cent, less than last year, when they stood at about 1,243,000* 
acres. The contraction is ascribed to the damage done to seed-canes 
by the frosts in the beginning of the year ; and it is estimated that in 
the Meerut, Agra, Eohilkhand, and Allahabad divisions the crop will 
fall short of the normal by some 20 per cent. Germination, which is 
reported to have been somewhat defective in this particular region, is 
said to have done well in the rest of the province ; and in Benares,, 
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'Goralvlipiir, and Oudli a full normal yield is expected, provided tliat 
the remainder of the season proves favourable. 

Bengal (29-6 per cent.). — The area actually sown is reported to be 
'6*22,300 acres, giving a fall of 1 per cent, below^ the 628,800 acres of 
last year. In the Patna division, which grows most of the sugar- 
cane ill the province, rainfall was very deficient in June, The Chota 
Xagpiir and the Bardwan divisions also suifered from drought in that 
month, while some of the districts of the Dacca and Eajshahi divisions 
suffered from excessive rainfall in J nly . 

Panjah (13*6 per cent.) reports an area of 201,600 acres against 
325,500 acres finally returned last year. This represents a decrease 
of 37 per cent., which is attributed in part to want of rain and mainly 
to the destruction of seed by the severe frost of last winter. The 
crop is reported to be in fairly good condition, but has suffered from 
the attacks of wBite ants in the district of Gujranwala, and from 
those of I'trl in Sialkot. 

North-AYest Frontier Province (1 per cent,) reports an area of 
"24,800 acres as compared with 25,900 acres finally reported last year, 
or a decrease of 4*2 per cent., which is due to the standing crops 
reserved for “ setting” having been seriously injured by the severe 
cold of last winter. — {C(.mimeTcmJ Intelligence.) 


FEAXCE. 


The Sugar Gampaigjt, 1904-05. 

The number of French beet sugar factories in operation dirring the 
1904-05 campaign has been 270, as compared with 292 in 1903-04, 
being a decrease of 22, In 1883-84, there were 483 factories at work. 

The area under beet cultivation is unofficially estimated at 191,160 
hectares, as compared with 236,874 hectares during the previous year ; 
this amounts to a decrease of 45,274 hectares, or 19 2* It may be 
added that in 1901, the area attained, according to official figures, to 
312,465 hectares. 

The production of sugar, calculated in refined, amounted to 562,736 
metric tons (23*6 metric tons to the hectare) as compared with 727,267 
metric tons in 1903-04. The percentage yield of sugar per weight of 
roots was 12*25, as compared with 11*17; and the 3461^ of sugar to 
the hectare was 2949 kg. 

The French consumer has greatly benefitted the past two jmars, 
through the reduction in the duties. In 1902-03, 371,119 tons of 
sugar were consumed. In 1903-04, thanks to the plentiful supply- 
find to the abundant fruit crop, it rose to 699,000 tons. In 1904-05, 
on the other hand, the markets have not ruled favourably ; the higher 
prices and a less abundant fruit crop, have had their effect in reducing 
the consumption to 542,314 tons. 
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THE AIJDHBON SUGAR SCHOOL. 

By Dr. C. E. Coates, Louisiana State University. 

:';;fTle recent retirement from X3ublic life of Dr. W. C. Stubbs bas 
drawn attention again to his many-sided influence on the progress of 
Louisiana. Of the various enterprises which he inaugurated, not by 
any means the least important is the Audubon Sugar School of the 
Louisiana State University. This school is now entering on its 
fifteenth year and has won for itself a reputation which is literally 
world wide. Some years ago, it was investigated by one of the most 
eminent English experts on sugar culture, who recommended it in most 
flattering terms in a subsequent magazine article. It has also been 
investigated officially by the Japanese government, with the result 
that three men were sent to the University — one of whom graduated 
in 1905. It has drawn students from Hawaii, Japan, Erance, 
Germany, Peru, Costa Pdca, Mexico, Porto Pvico, Cuba, and other 
foreign countries, while most of the States of the Union are 
represented on its rolls. In view of these facts and in memory, 
also, of the saying that “a prophet is not without honour save in 
his own country,” it has been decided to state briefly to the people 
•of Louisiana the main objects of the school and the general record of 
its graduates. 

It is a well-known fact that the best men in cane sugar work come 
from Louisiana. This is only natural, for the Louisiana planter has 
■always had to make sugar without regard to the favours of nature. 
In the tropics there are none of the difficulties of making sugar. If 
a man be taught a good method, he can follow it year after year, by 
rule of thumb and with fair, success. But in Louisiana it is the 
unexpected which is always happening. Now the cane is too green, 
now it is sour, now it seems right but the juice refuses to boil to 
grain. In each case there is a best course to follow, and never twice 
quite the same course. So the Louisiana sugar man must be 
prepared to meet any possible emei’gency. He must plant his cane 
propei'l}-, cultivate it properly, fertilize it and protect it from insect 
pests, and he must cut it at just the right time. He must understand 
stock, for this is one of the most important items of expenditure on a 
sugar plantation, and one where a gi*eat deal of money may he saved 
or lost. In other words, the Louisiana planter must be a thoroughly 
good farmer. 

Then , when the cane is cut, comes the mechanical part. It can be 
loaded by machinery, brought to the mill by machinery, crushed, 
ground, the juice evaporated, the sugar crystallized and put in 
barrels — all by machinery. These machines are costly and some 
makes are better than others. To get machinery for a small sugar 
house costs over one hundred thousand dollars. The planter must be 
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able to choose bis macbinery, to see that it is put up proper!}", ancb 
above all, to see that it is run ju’operly. He must, therefore, be a 
mechanical engineer. 

But the process b}" which sugar is made is more than mechanical, 
it is also chemical. The more successful the planter, the more 
strictly does he insist on chemical control of the sugar house. He 
must, therefore, be a chemist. How it may be said that no planter 
can be, at the same time, faiuner, mechanic, and chemist. He must 
employ men to do these things for him. This is very true. He does 
employ such men, but it may be put down as an axiom that no man 
is capable of judging truly the work of men under him unless he is 
able to do that work himself, should the case demand it. This idea 
is followed in all the great business houses of the Horth. The .son 
who is to succeed his father is put in at the bottom and worked as 
rapidly as possible through the various parts of the business. 
Experience has shown that this line can best be followed by men who 
have had college training in the technology of the industry in 
question. Eor example, the General Electric Company takes the 
graduate of the ‘‘Boston Tech,” starts Mm in the shops at $5 per- 
week, and keeps him in each grade of the work until he knows it. 
Then he goes on to the next grade and finally becomes an “ expert”' 
for the company. Men who have not a college training have almost 
no chance, indeed it is rare that they can even get a trial. Science' 
has come into technology to stay, and the leaders in industrial 
enterprises know this. The same thing holds in the sugar industry, 
which is the most scientific branch of agriculture. It is true that the 
planters of the past generation and many of the present did not have 
this college training, but gained their success by common sense and 
hard knocks. But the conditions of to-day are vastly different from 
those of the past few years, and it is to meet these new conditions 
that the Audubon Sugar School exists. 

The course of study runs through five years, devoted mainly to 
three lines of study, viz., Agriculture, Mechanical Engineering, 
Chemistry. These three subjects and their foundation subjects are 
taught thoroughly, and the course is not easy. Indeed it is a difficult 
course, for which reason the University admits as special students 
men who may fail of the requisite preparation in one or more 
branches. These men elect, generally, chemistry ; sometimes 
chemistry and agriculture ; sometimes chemistry and mechanics. 
They are allowed to take whatever they are prepared to take. But 
it is better to take the regular course, for here the studies have been 
balanced so that each strengthens the other. At the end of the third 
year the student has studied the elements of chemistry, agriculture, 
and mechanics. He has been drilled in the fundamental principles 
of these subjects. He has been taught to regard them not as things 
he has “ taken,” but as tools he has acquired with wMch he is to 
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work every day. He is now prepared to specialise. This high 
standard of preparation takes time and work, but it is necessary. All 
the great technical schools of G-ei*many and of this country follow this 
plan on the general principle that short cuts either to wealth or to 
knowledge do not pay in the long run. The fourth and fifth years 
are the really significant ones for sugar work proper, and are largely 
of the order of post graduate work. 

An important feature of these two years is the practical work at 
the Sugar Experiment Station at Audubon Park, Hew Orleans. At 
this station there is an equipment worth over a hundred thousand 
dollars, by all odds the most complete equipment for scientific work 
in cane sugar in existence. In Louisiana the sugar season usually 
begins about the middle of October and runs for about ten weeks. 
During this time the students pi'epare the ground for next year^S' 
crop, plant and cultivate the cane, harvest this year’s crop, grind it, 
boil and crystallize the sugar, «S:c. In short, the}^ carry out 
practically the entire opei’ation of making sugar from the planting tO’ 
the finished product, under strict control. 

Upon their return to the University, the students take up work in 
these three main branches which hears directly upon the technology 
of sugar. They have courses on the detailed agriculture of cane, 
the}^ draw the various machines found in the sugar houses, they 
study the chemical properties of the sugar, &c. Eor scientific work 
the equipment of the chemical department is particularly noteworthy. 
The details of these lines of work can be found in the circular 
published by the University, which will be sent on application to 
President Boyd. 

At the end of five years the .student “ graduates ” with the degree 
of B.S. He has worked hard for five years. The question now 
arises — Does it pay ? What has he for his work ? Is the sugar" 
planter justified in requiring his son to do this work ? This is a fair 
question, for he has no precedents to guide him. Scientific training 
in cane sugar is a new thing. The answer to these questions iS' 
simply this: The course is modelled after the very best courses in 
other lines of technology ; it has met with the approval of every one 
who has examined it closely ; it is carried out by competent men, who 
make use of the finest collection of instruments and machinery ever 
gotten together for this purpose. But the most convincing answer' 
to the man who is not somewhat of a student of educational matters 
is the success which has attended the gradnates of the University 
who have taken up sugar work. These men are now working all 
over the sugar making world ; one manages a beet sugar house in 
Wisconsin, one supervises a cane sugar plant in Hawaii, another 
takes absolute control of a sugar estate in Cuba. Maxwell of ’94 
has charge of a large plantation in Louisiana, and when the season 
here closes takes charge of a larger one in Cuba. Walsh is considered 
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one of tlie ablest sugar men in Porfco Eico. Moore of ’02 is assistant 
snpei’intendent at Burnside, wliilst Boyd of ’02 is assistant superin- 
tendent at Sliadyside. Houck, Kennedy, Le Blanc and Eincoii are 
making enviable reputations ; and going down tbe list of students it 
is impossible to find a single man who has not proved himself a 
•success. 

Every year the University is compelled to turn off applications for 
sugar men. The demand far exceeds the supply. As to the salaries, 
that is something which depends upon the individual to such an 
extent that it is hard to discuss it fairly. When the men start out 
they get Horn $75 to $1-5 per month. At the end of four years’ 
work, two men the writer has in mind are making about three 
thousand dollars per year. One other of longer experience makes 
five, still another makes ten thousand. These are the successful 
cases of course ; but they serve to show that the right man can do 
well. 

And so the case stands thus to the sugar planter of Louisiana. 
The State provides you with an opportunity to educate your sons for 
sugar work at a small cost and in a manner of proved excellence. If 
you give your sons this education, you ensure them, a good livelihood, 
and give them in their business career every chance for success. 
These opportunities exist primarily for your sons. If you do not 
take advantage of them, you ma.y rest assured that others will. — 
Louisiana Planter, 


THE BSTIMATIOH OF TITxiNIO ACID IN SOILS 
AND TEGETABLE ASHES. 

By Messrs. H. Pellet and C. EjiiBOLmG. 

After numerous experiment.s we have arrived at two methods of 
estimating the percentage of titanic acid in soils and the ashes of 
plants. 

The first is a rapid colorimetric method, based on the action of 
oxygenized water, and equally applicable in the examination of soils 
and ashes by varying the quantity of material tested. The colour- 
reaction produced in an acid solution of titanic acid by the reducing 
action of zinc is not sufficiently delicate as a direct test. 

The second is a gravimetric method, the first steps of which vary 
according to the quantity of titanic acid supposed to be present, but 
having as a final result the precipitation of the titanic acid from a 
solution of the same in bisulphate of potash, of known acidity, and 
the purification of the resulting precipitate by fusion with carbonate 
of potash. The purity of the precipitate is further proved by means 
of the colorimetric reactions with oxygenized water or with zinc. 
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1. The Dihegt Colorihetric Method. 

Lot *5 gram of tlie dry and finely ground soil, or i^’5 grams of vege- 
table asli, be introduced into a platinum capsule containing 15 grams 
of pure bydrofluoric acid. One c.c. of pure sulpliuric acid (66 B) is 
tlien added and tbe whole evaporated to dryness. The residue, widcli 
can be easily detached from the capsule, is pulverized and mixed with 
5 grams of bisulphate of potash (prepared by mixing the theoretical 
proportions of neutral sulphate and sulphuric acid), then fused. The 
fused mass is dissolved in distilled water containing 15 c.c. of pure 
sulphuric acid per 100 c.c., at a maximum temperature of 60° C. 
After cooling, the solution, which should now be clear, is diluted to 
100 c.c. 

Brom 1 to 10 c.c. are diluted to exactly 10 c.c. with distilled water, 
and then 5 c.c. of oxygenized water (containing 12 volumes of 
dissolved oxygen) added, and the liquid examined in a Josse 
Colorimeter against a standard solution containing from 0*1 to 1*0 
gram of titanic acid per litre, whence the quantity of titanic acid in 
the sample solution is ascertained. Ten c.c. of the gram per litre 
solution, mixed with 5 c.c. of oxygenized water, gives a reading of 
from 600 to 700 in the colorimeter; the solution containing 0*1 gram 
per litre, under the same conditions, giving a reading of from 60 
to 70. 

2. The GiiAYi^kiETRic Method. 

(a) Bor soils containing a minimum of 2 ^ titanic acid. — 3 grams 
of the dry and finely -ground soil are added in small portions to 
30 grams of pure hydrofluoric acid contained in a platinum capsule. 
3 c.c. pure sulphuric acid being added, the mixture is evaporated on 
a water bath, and the residue gently heated until completely dried 
without decomposing the sulphates formed. The contents of the 
capsule are now roughly crushed with a spatula, mixed with 15 grams 
of bisulphate of potash, and fused. After coohng, the mass is detached 
from the bottom of the capsule, coarsely powdered, and treated with 
from 200 to 250 c.c. of water at a temperature of 65 (J. After cooling, 
the volume is diluted to 200 c.c., and the whole filtered in order to 
separate traces of sand (from 5 to 10 milligrams at most). 250 c.c. of 
the filtrate (representing 2*5 grams of the sample) are transferred to 
a beaker of 400 c.c. capacity. Of the remainder, 40 c.c. are titrated 
with a solution of potash of such strength that 10 c.c. neutralize 
5 grams of bisulphate of potash. To the above-mentioned 250 c.c. of 
filtrate there are then added as much potash solution as win leave 
5 grams of the bisulphate unneutralized. 50 c.c. of a freshly-prepared 
solution of sulphurous acid (1020-1025 density) are now added, and 
the liquid boiled for two hours. Whilst boiling, two additions of 
50 c.c. of sulphurous acid are made. The boiled solution is then 
filtered, and the precipitate washed with boiling water and ignited. 
The ignited precipitate, consisting of titanic acid mixed with a little 
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•pliosplioric acid, is fused with. 2 grams of piii*e carbonate of potash, 
the mixture treated with boiling water, and the insoluble residue 
filtered off and washed with a 2 : solution of carbonate of potash. 
This residue consists of an almost insoluble titanate. But as a small 
cjuantity remains in the solution, this loss is ascertained by means of 
a blank experiment made with the same quantity of titanic acid. 

The insoluble titanate is ignited and then fused with 1 gram of 
bisulphate of potash, dissolved in water and precipitated as before. 
Binally, the weight of the ignited titanic acid is increased by the 
amount lost during the aforesaid fusion with potassium carbonate, 
and the corrected weight calculated on to 100 grams of the original 
soil. The purity of the final precipitate is verified by the colorimetric 
method already described, or by means of the reaction with zinc by 
employing a sufficiently concentrated solution (about 5 parts of titanic 
acid ill 1000). 

{h) For soils containing less than 1% titanic acid. —Two portions of 
the finely ground soil, of 5 grams each, are ignited in separate 
platinum capsules until the organic matter is destroy^ed. To each 
capsule there are then added — 10 grams of carbonate of soda, and ten 
grams of carbonate of potash, and the contents of each capsule mixed 
and fused. The residues are treated with dilute hydrochloric acid, 
the solution evaporated to dryness and gently ignited in order to 
render the silica insoluble, after which the residues are again treated 
with acid, the resulting solutions filtered, and the insoluble silica 
ignited. There are thus obtained: — 1. The silica; 2. The hydro- 
chloric acid solution. 

The silica is treated with a mixture of hy^drofiuoric and sulphuric 
acids, leaving an insoluble sulphate-residue. The hydrochloric acid 
solution is made affialine with ammonia, the precipitate produced 
being filtered off and dried in a hot-air oven ; the filter paper alone 
being ignited. 

The residue from the silica is now added to the dried ammonia 
precipitate and filter paper ash, and the whole fused with from 15 to 
20 grams of hisiilphate of potash. The subsequent operations are then 
repeated asunder (a), making two intermediate fusions with carbonate 
of potash before the final fusion with bisulphate and precipitation as 
pure titanic acid. The purity of the precipitate is confirmed 
quantitatively by^ the oxygen test, and qualitatively by the zinc test. 

(c) For vegetable ashes containing about 0-22' titanic acid.— 50 
grams of the ash are treated with dilute hydrochloric acid, evaporated 
to dryness, ignited, re-treated with the acid, and the silica separated 
by filtration. As under (5), there are then obtained : — 1. The silica ; 
2. The hydi*ocMoric acid solution. 

The silica is treated as before, namely, with mixed hydrofiuoric and 
sulphuric acids ; fusion with bisulphate and precipitation ; fusion 
with carbonate of potash ; second fusion with bisiilphate and, 
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precipitation of the pure titanic acid ; verification by the tests with 
oxygenized water and with zinc. 

The hydrochloric acid solution is concentrated, and to it are added 
0*5 gram of sublimated perchloride of iron and 20 grams of phosphate 
of ammonia. The liquid is then evaporated to dryness in a platinum 
capsule and ignited until the ammonium chloride is driven off. The 
residue, after cooling, is once more treated with dilute acid and the 
resulting liquid filtered. The insoluble matter on the filter is washed 
with boiling water, gently ignited, fnsed with carbonate of potash, 
and taken up in boiling water. The residue still remaining insoluble 
is fused with bisulphate of potash and, after solution, the titanic 
acid is precipitated. This is again fused with carbonate of potash, 
then with bisulphate and reprecipitated, by which treatment the 
titanic acid is obtained in a practically pure state, as verified by the 
tests with oxygenized water and with zinc. 

The titanic acid found in the silica and the hydrochloric acid 
solution added together give the quantity present in the 50 grams of 
ash examined. 

Note. — The treatment here adopted for the hydiuchloric acid 
solution may be simplified by employing the method of precipitation 
adopted by Carnot for estimating alumina, namely, precipitation with 
phosphate and hyposulphite of soda from a solution containing 
hydrochloric and acetic acids, whereby the precipitate contains only 
titanic acid and alumina in the state of phosphates. By treating this 
precipitate with carbonate of potash, followed by fusion with 
bisulphate, the titanic acid may be more readily obtained in a state 
of purity. 

Conclusions. 

Dr. Maxwell has recorded 2-462 of titanium in Hawaiian soils. In 
the ooze of the Nile, which constitutes the arable land of Egypt, we 
have found about 2*02- In the soil of Pas-de-Calais, we have only 
found 0*472' titanium. To-day it is well known that all soils 
contain a greater or smaller quantity of titanic acid. 

In the ash of sugar canes, Dr. Maxwell has found as much as 
I'll 2 of titanic acid, w'hereas in the ash of Egyptian canes we have 
only found 0*172', ’working with absolutely pure ash. The samples 
of ash analysed by Dr. Maxwell appear to contain traces of soil, as 
stated by him, so that his figui’es for titanium are evidently too hdgh. 
We have foimd no titanium in the pure ashes of beets harvested in 
Pas-de- Calais, although the test used was sufficiently delicate to 
detect 0*01 of titanic acid in 100 parts of ash. — (Translated from the 
Bulletin de V Association des Chimistes.) 

l^JSditor^s Mote. — The above paper fomis a supplement to the same 
authors^ article on “The Mineral Constituents of the Sugar Cane,” 
a translation of which appeared in the June issue of this Journal, 
p. 281.] 
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THE C0L0NL4L EXHIBITION AWAEDS. 


At tlie Colonial Exhibition, held this summer at the Crystal Palace, 
London, the following were amongst the awards in the "West Indian 
Court : — 

A special gold medal was o:ffered for the best collective exhibits, 
and was won by the Jamaica Court with 97 marks out of a possible 
100. Trinidad was second with 84, and Barbados third with 78. 

Jctmaica , — The local Committee secured a grand prize for its general 
exhibit, and a gold medal for its bananas. Col. the lion. C. J, 
Ward, C.M.G-., received a gold medal for sugar from his Monymusk 
Estate, Jamaica. 

Trinidad. -—Mr. E. Warren, St, Chas. Estate, received a gold 
medal for his Centrifugal Muscovado sugar ; Mr. Norman Lamont, 
M.P., a gold medal for white crystals from his Palmiste Estate ; Mr. 
W. Saunderson, Eeform Estate, a gold medal for yellow crystals and 
molasses; and the New Colonial Co, Ld., a similar medal for grey 
crystals. 

Barbados, --Mi\ E. Brown, a gold medal for yellow crystal sugar ; 
the Hon. E. G-. Clarke, a gold medal for Centrifugal Muscovado and 
Massecuite. Eight other sugar exhibits likewise secui*ed gold medals. 

Mr. Algernon E. Aspinall secured a grand prize for his picture post 
cards of West Indian views. 

Messrs. James Philip & Co,, a gold medal for their collective 
exhibit of West Indian produce; and the Pure Cane Sugar Co., a 
gold medal for their “ Phil Cane'’ sugars. 

Messrs. Curtis, Campbell & Co., Messrs. Sandbach, Tinne & Go., 
and Messrs Booker Bros., McConnell & Co,, were each awarded gold 
medals for their exhibits of molascuit. 

Erom all accounts, the exhibition was a great success. 


CONSULAE EEPOETS. 


Erakce. 

Dunkirk . — Sugar exports to the United Kingdom amounted to 
J4,637 tons, an increase of 10,051 tons compared *with the preceding 
year. The retail price of loaf sugar at Dunkii*k, which fell 2d. per 
lb. in September, 1903, rose M. in September, 1904, and a Eirther 
halfpenny in March, 1905. The present price (May) for loaf sugar is 
45 c. per k kilo, (about 3|d. per lb.). 

During the season 1904-05 up to March 31 the production of sugar 
in France amounted to 626,572' tons, a reduction of 141,870 tons 
compared with the preceding season. There was also a decrease in 
the production of alcohol from beet. At the end of February (Jfii*st 
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five months of the season 1904 - 05 ) the quantity produced amounted 
to 18,250,000 gallons against 23 , 550,000 gallons in the preceding 
corresponding period. 

The consumption of sugar, which increased very largely from 
September, 1903, has been falling very considerably. Comparing the 
eight months September to April, 1904-1905, with the preceding 
coiTespondiiig period, there has been a decrease of some 100,000 tons 
in the consumption of sugar in Erance. 

It is estimated that there will be an increase of from 23 to 30 per 
cent, in the acreage under sugar beet in Erance, but the actual 
season (April-Maj-) has been most unfavourable for sowing and for 
the growth of the seed, the temperature keeping so much below the 
average. 

POBTUGAU. 

CliUfde , — The two companies engaged in growing sugar in the 
Zambesi Yalley have had excellent crops last year (1904). The 
Companhia do Assucar de Mocamhique has its plantations on the left 
bank of the river. It employs some 20 Europeans, 10 Goanese, and 
a number of natives, varying between 2,000 and 3,000 according to 
the season. In 1904 the output of sugar was 3,700 tons, nearly 
double that in 1903. 

The Companhia de Exploracao de Eabrica de Marromeii was formed 
in 1903 to take over the properties of a company somewhat similarly 
named. It is established on the right bank of the Zambesi. The 
river is encroaching on the shore, and it will shortly be necessary to 
remove the buildings further inland. Their output of sugar in 1904 
was 3,750 tons. It is not anticipated that it will he so much in 1905. 

The Portugese Government encourages the sugar industry in its 
African colonies (Mocambique and Angola) by allowing a rebate of 
50 per cent, oh: the import duty (120 reis per kilo.) lemed on sugar 
entering Portugal. At the present rate of exchange, therefore, this 
sugar benefits to the extent of about £11 per ton. The quantity of 
sugar allowed to enter Portugal at half dut 3 ^ in this way is, however, 
limited to 6,000 tons from either colony. Sugar above that quantity 
pays the full duty. 

The experience of 3" ears has proved that sugar thrives in the 
Zambesi lowlands near the river, and it is thought that cotton would 
do equally well there and in the lower Shire district, where similar 
conditions of soil and climate obtain. Two cotton experts (one of 
whom came out for the Government of British Central Africa) have 
investigated the question of cotton growing in the latter localit3q and 
their opinions are distinct^ favourable. 

WURTEMBUUG, 

The British Consul at Stuttgart reports: — 

Under the head of sugar it may be mentioned that the wholesale 
dealers’ association, which had been formed to combat the Sugar 
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Eefiners’ Trust was dissolved, as in consequence of tlie Brussels Sugar 
Convention tke German sugar market entered on a stage of natural 
conditions of supply and demand. The export decreased from 11,800 
to 8J90 tons, and home consumption increased from 7,700 to 
11,300 tons. 

Mokocco. 

Mogador,—The British Yice-Consiil at Mogador reports that the 
imports of sugar during 1904 were as follows : — 

Sugar, £90,000. From France, £73,000, and from Belgium £9,000 
worth. As regards the large sugar trade (almost all French) it was 
stated in last year’s report that it is regrettable the United Kingdom 
does not attempt to participate in it in any way, and that inquiries 
might with advantage be made about it. Only one request for 
information was, however, received at the Yice-Consulate on the 
matter. 

Belgium. 

The total exports of raw and refined sugar from Belgium to all 
countries amounted in 1904 to 184,965 tons, of a value of £1,981,032, 
thus showing a great increase over the exports of 1903, which reached 
only 116,655 tons during the latter year. 

The exports to the United Kingdom alone increased during 1904 by 
100 per cent., the actual figures being as follows : — 

Quantity. Value. 

Year, Tons. £ 

1903 43,387 .. 408,800 

1904 86,483 .. 937,600 

This large increase in the export of sugar from Belgium to the 
United Kingdom was due to the cessation of the purchase of sugar 
from Eussia and other, bounty giving countries. 


PUBLICATION'S EECEIVED. 


“We had occasion a short while ago to refer to the series of Picture 
Postcards of Y"est Ikdiak Yiews produced from photographs 
taken by Mr. Algernon E. Aspinall, the genial secretary of the 'West 
India Committee. They were issued with a view to popularising the 
West Indies. They have at any rate popularised themselves, for we 
learn that over 46,000 of them have been disposed of. Mr. Aspinall 
has therefore felt justified in issuing some new series, which include 
both new views and old ones. The printing is better than in the 
first series ; and the old views are now shown in larger perspective, 
as they take up the whole surface of the card. This enlargement 
very much improves them, as tinder their original design the details 
of the pictures were rather too 'minute. This, of course, obliges one 
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to write tlie message on tlxe address side ; but it may be pointed out 
that while the postal regulations do not allow postcards for abroad to 
have the message on the address side, the penalty — classification as 
a letter — does not affect one in the case of mails for the British 
Colonies for the simple reason that the letter and postcard rates are 
identical. 

The new series include — 

Dominica — 6 cards. West Indian Views — 6 coloured cards. 

Bt, Kitts — 6 cards. Colonial Exhibition, 1905 — 6 cards. 

Lannch of E.M.S. Arragon — 3 cards. 

The cards are sold by Mr. G-eorge P. Osmond, lo, Seething Lane, 
London, B.C., to whom all applications should be addressed. 


(Covresponlicncc. 


FlYE-ROLLEE MILLS. 


To TUB Editojr of The Ixtebe-atioi^al Sugae. Joxjes'al.’’ 

Sir, — For “ Demerara’s*’ infoiTuation 1 may state that the part 
played by my firm has been the construction of a very considerable 
number of such mills. They have ranged from 16 in. X 24 in. to 
36 ill X 72 in., and are to be found at work in almost all cane sugar 
countries. 

His implication that the invention of Messrs. Thomson & Black 
has served its day, and has been superseded, is met by the fact that 
the business done in it is constant and ever increasing. 

“ Lemerara cannot surely know his Demerara very well, or he 
would know that on the largest, and admittedly the leading, plan- 
tation there, the Thomson & Black crushers were installed only a 
few years ago, and are at work in front of both the old and the new 
trains of mills. 

Begarding Campos he is far from being (tn courant, and of what is 
going on elsewhere in this type of mill he is plainly in oblivion ; Ms 
title therefore to instruct your fe/n* readers is more than doubtful. 

The merit of Thomson & Black’s invention lay in a clever combina- 
tion of a cane crusher with a cane mill, which Demerara” admits 
was a step in the right direction, and experience proved to be an 
immense advance on the simple three-roller mill then generally in 
use. Any crusher combined with a three-roller mill might be called 
a five-roller mill, and although a crusher is now generally followed 

* There ms a slight printers’ error in Demerara’s” letter appearing in our last 
issue which entirely altei'ed the meaning of a sentence. In the first line of the second 
paragraph an unauthorized comma w’as inserted after “ readers.” It should have read 
“few readers who are not aware,” a very different definition. The supposed slight is 
therefore not really “Demerara’s” fault. — [iSaJ. 
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by several ordinary mills, tlie point is that high extraction cannot be 
attained without a crusher, no matter how many ordinary mills the 
train comprises. 

If ‘‘Deinerara” thinks that the Thomson & Black five-roller mill 
is exploited as a complete apparatus for juice extraction, he is much 
mistaken ; those associated with it never claimed finality for it ; they 
advocated it merely as the best form of mill for the first treatment of 
sugar canes, and although even after fully twenty years it has not 
become universally popular, it has been far more extensively adopted 
than Dernerara''’ is aware of, or its inventors ever expected, and 
the fact that no cane mill is now considered complete without a 
crusher is largely the result of their having shewn the right way in 
the early eighties. 

Other designs of crushers have come on the market since then (like 
certain fancy evaporators, diffusers, and clarifiers), hut as a device 
for breaking down sugar canes and forming them into a mat suitable 
for treatment by the grinding rollers, the Thomson & Black crusher 
has still an enviable virility in spite of wbat your correspondent 
insinuates from behind a nomme de guerre. 

Besides improved extraction, something favourable to the 
Thomson & Black design might be mentioned regarding the 
kind of megass resulting from various types of crushers, but your 
space is limited, and I must stop now in the hope that “ Bemerara”' 
may also find this reply “ interesting and instinctive.” 

I remain, yours faithfully, 

J. Mg.Neil. 

(This correspondence is now closed.— [.S'd. LS.J.J) 


mojn^thly list of BATEYTS. 

Communicated by Mr. W. P. Thompson, C.E., F.G.S., M.T.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

ENGLISH. — ABRIDGEMENTS. 

21865. J. E- Hatmakeb, Paris, France. Improvewients in process- 
nf oMaining milk stigar and casein from milk. 11th October, 1904. 
This invention relates to milk sugar which is commonly obtained by 
slowly evaporating the water contained in whey, or that watery liquid 
of milk which remains after the butter fat and the casein have been 
removed- Such liquid contains some 95 1 of water, and its slow 
evaporation is not only inconvenient and costly, but destructive of a 
considerable portion of the sugar. 

22639. <J , E. HAtmaker, Paris, France. Chcao, sugar, and milk 
compound, in dry flahg fenrm., 20th October, 1904. This mvention 
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relates to dry liomogeneous compounds of cacao, sugar, and milk, in 
ligM, flaky form, obtained by drying liquid solutions of cacao, sugar, 
and milk. 

23579. A. G-. Fischeb, West Kilburn, jEST.W. Middlesex. A combined 
■self ’-operating sifter and gradiiator for sugar and the like, 1st November, 
1904. This invention relates to a combined sifter and graduator for 
sugar and the like, comprising a bin to receive the sugar or other 
material, having a sloping bottom with a grid or grating in the centre 
thereof, a movable slide immediately above or below said grid or 
grating, a series of sieves of diJ^erent gauge or meshes underneath said 
slide, a rotating disc supporting receptacles to I’eceive the sifted and 
graded material, shoots or spouts to convey the sifted and graded 
material to the said receptacles, and means for vibrating the sieves 
distributing plate and shoots. 

8859. J, McNeil, G-ovan, Lanark, North Britain. Improvements 
in dumbturners for sugar cane mills. 27th April, 1905. This invention 
relates to a dumbtiirner device for sugar cane mills, comprising a 
dumhturner bar and a supporting beam therefor, arranged between the 
inner faces of the housings of the mill, carried upon stools formed on 
the inner surface of the said housings or fixed within and hetween 
them, and provided with means for adjusting and secuidng bar and 
beam in position; bar and beam and their supporting and adjusting 
devices being arranged so as to avoid the necessity for apertures, in 
the housings, hetween the roils. 

GEEM AN. — ABE IDGMEXT. 

162995. A. WoHL and Dr. Alexaotee Kolleebp, of Charlotten- 
burg. A process of converting raw sugars^ hg ^products, and molasses of 
the beetroot sugar manufacture into consiimahle. sgrup. 14th November, 
1903. In this process the products freed from the volatile acids in the 
ordinary way by boiling in acid solution, are subjected to a further 
purification with lead sacchrrate or another insoluble basic lead or 
yine compound. 

Note. — Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Co., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. 

Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The Biternatwnal ^Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers iu all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPORTS AND EXPORTS OP SUGAR (UNITED KINGDOM) 

To wi> OF Septembef., 1904 and 1905. 

IMPORTS. 


Raw SuoAiis. 

Quantitiks. 

Valubs. j 

Holland. 

Belgium * 

France 

Austria-Hungary 

Java 

Philippine Islands 

Cuba 

Peru . . 

Brazil 

Artyentime Republic .... .... 

iyu4. 

Cwts. 

4,752,046 

227,412 

348,867 

437,832 

683,432 

1,431,822 

86,650 

839,506 

82,317 

1905. 

Cwts. 

3,769,613 

91,610 

308,929 

236,493 

370,920 

1,928,466 

9,680 

995,924 

87,414 

1904. 

£ 

2,146,973 

111,978 

160,199 

227,008 

307,428 

636,742 

31,025 

391,730 

31,176 

1905. 

£ 

2,204,850 

63,722 

222,438 

155,320 

243,766 

1,316,260 

4,840 

657 V 27 S 

47,958 

1 Mauritius . . 

1 British East Indies 

j Br. W. Indies, Guiana, &c. 
Other Countries 

495,357 

189,821 

824,521 

419,849 

158,460 

412,177 

901,137 

733,729 

186,011 

76,756 

533,439 

194,449 

*877369 

232,199 

725,664 

494,337 

Total Raw Sugars . . .... 

10,819,426 

10,014,552 

5,034,914 

6,456,001 

Refined Suoars. 

Germany 

Holland 

Belgium . . ...... 

France 

Other Countries 

8,270,042 

2,370,350 

367,751 

2,105,017 

171,945 

7,205,568 

1,180,115 

189,478 

1,491,796 

344,392 

4,690,425 

1,422,314 

212,967 

1,185,416 

91,035 

5,767,161 

972,212 

155,639 

1 ,102,102 

289,051 

Total Refined Sugars , . 
Molasses 

13,285,105 1 
1,336,620 i 

10,411,349 

1,874,108 

7,602,157 

245,177 

8,279,105 

373,808 

Total Imports ; 

[ 25 , 441,151 

22,300,009 

12,882,248 

15,108,974 


EXPORTS. 



j British Repined Sugahs. 

1 Cwts. 

Cwts. 

£ 

£ 

1 Sweden 

2.467 

184 

982 

168 

j Norway 

23,386 

15,624 

12,824 

11,969 

! Denmark 

! 86,282 

63,832 

44,037 

45,643 

1 Holland . . . . 

i 47,834 

58,388 

25,752 

45,044 

Belgium ...... 

8,876 

6,595 

4,827 

4,291 

Portugal, Azores, &e 

1 12,944 

11,419 

6,975 

8,329 

Italy 

1 3,238 

4,965 

1,515 

3,253 

Other Countries 

1 259,988 

261,296 

168,439 

218,799 

Foreign & Colonial Sugars. 

j 445,015 

412,303 

265,351 

337,496 

Refined and Candy ........ 

19,992 

19,323 

13,805 

16,640 

Unrefined 

1 91,260 

73,435 

50,434 

51,818 

Molasses 

1 1,835 

2,752 

1,022 

840 

Total Exports 

i 558,102 

607,813 

330,612 

406,794 
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UNITED STATES. 


(^Willett Gray^ 

%0‘) 


(Tons of 2,240 IBs.) 

1905. 

Tons. 

1904. 

Tons. 

Total Eeceipts, Jan. 1st to Oct. 19th . 

. 1,629,677 .. 

1,638,375> 

Eeceipts of Pbofined ,, ,, ,, 

1,233 .. 

564 

Deliveries ,, ,, ,, 

. 1,553,637 . . 

1,639,64.3 

Consumption (4 Ports, Exports deducted) 


since January 1st 

. 1,475,630 .. 

1,546,522; 

Importers^ Stocks October 18 th . . 

76,040 .. 

10,893. 

Stocks in Cuba, October 25th 

139,000 .. 

5,043- 

Total Stocks, ,, 

. 220,000 .. 

159,099 


1904. 

1903. 

Total Consumption for twelve months . 

. . 2,727,162 .. 

2,549,643> 

CUBA. 



Statement of Exports and Stocks 

OF Sugar, 1904 

AND 1905.. 


19U4. 

1905. 

(Tons of 2,240Ibs.) 

Tons. 

Tons. 

Exports 

.. 1,042,177 , 

884,984 

Stocks 

47,558 . 

212,777 


1,089,735 . 

. 1,097,761 

Local Consiiiiii)tion (eight months) 

27,860 . 

28,120 


1,117,595 . 

. 1,125,881 

Stock on 1st January (old crop) .. 

94,835 , 

— 

Receipts at Ports up to Slst August 

.. 1,022,760 . 

. 1,125,881 


Savmiaj August Slst. 1905- 


J. GrUMA. — E, 


Mejbk. 


UNITED KINGDOM. 


Statement of Impokts, Exfouts» and Consumption fok Nine SIonths-'- 



ENDING 

Septembee 

30tk. 






laiPORTS. 


Exports (Foreign). 

Sugar. 

1903. 

1904. 

1905. 

1 1903, 

1904. 

1905. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons- 

Refined 

761,8.10 

.. 604,255 

. 520,507 

1,095 . 

. 1,000 . 

. 966 

Raw 

489,739 

.. 540,971 .. 

, 500,727 

2,423 . 

. 4,563 . 

. 3,672 

Moiasses 

57,299 

.. 66,831 .. 

. 93,705 

71 . 

92 . 

. 138 > 

Total 

1,301,878 

.. 1,272.057 

.1,114,999 , 

4,189 . 

. 5,655 . 

. 4,776 


lielinetl 

Eefined (in Bond) In the United Kingdom 

Eaw 

Molasses 

Molasses, manufactured (in Bond) in X7.K 


Home Consumption. 

1908. 1904. 1905. 


Tons. Tons. Tons, 

70T,S12 .. 6T5,444 .. 525,117" 

29B .. 392,207 .. 400,021 

395,051 . . 98,097 . 79,365 

51,015 .. 58,202 .. 88,238. 

178 .. 44,382 .. 39,025 


Total,..,. 1,154,352 

Less Exports of British Kefined 34,711 


..1,208,912 
.. 22,251 


.. 1,135,766. 
.. 20 , 015 .. 


Total Home Consumption of Sugar 


.1,119,641 ..1,246,661 ..1,115,151. 
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■v^TOCKS OP Sugar in Europe at uneven dates, Oct. 1st, to 25tHj 

COMPARED M'lTir PREVIOUS TeARS, 


In thousands op tons, to the nearest thousand. 


Great 

Britain. 

German}^ 

including 

Hamburg. 

Trance. 

Austria. 

Holland and 
Belgium. 

Total 

1900. 

Ill 

i 

1 145 

1 253 

t 1 

j 55 

27 

j 

592 



1904. 

loot*.. 

1902. 

1901. 

Totals 

. . • . 

1778 .. 

1161 .. 

1123 .. 

524 


Twelve Months’ Consumption op Sugar in Europe por 
'Three Tears, ending September 80th, in thousands of tons. 
fLicht'^R Circular,) 


Great j 
Britain . i 

Germany. 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1904-3. 

Total 

1903-4. 

Total 

1902-3. 

1581 i 

1 878 

1 

I 594 

1 

450 

1 

168 

3672 

4138 

3586 


Estimated Crop op Beetroot Sugar on the Continent of Europe 
POE THE current CAMPAIGN, COMPARED MHTH THE ACTUAL CROP 
OP THE THREE PREVIOUS CAMPAIGNS, 


(From LiehCs Monthly Circular,) 

1905-1906. 1904-1905. 1903-1904. 1902-1903. 

Tons. Tons. Tons. Tons. 

■Gemany 2,175,000 ..1,595,100 ..1,927,681 ..1,762,461 

Austria ........1,420,000 .. 889,400 ..1,167,959 ..1,057,692 

Erauce 950,000 . . 622,100 . . 804,308 , . 833,210 

Eiissia ..1,060,000 .. 950,000 ..1,206,907 ..1,256,311 

Belgium 325,000 . . 173,800 . . 203,446 . . 224,090 

Holland ....... 200,000.. 136,500.. 123,551.. 102,411 


Gtlier Countries . 420.000 ,. 340,000,. 441,116.. 325,082 

6,550,000 4,706,900 5,874,968 5,561,257 
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NOTES AND COMMENTS. 


In this number w^ill be found a long and valuable paper by 
Mr. H. C. Prinsen Geerligs, of Java, on the influence of soda salts in 
the soil on the constitution of sugar cane. He shows that while the 
sugar cane will only assimilate soda as a last resource, yet the presence 
•of such salts leads to various combinations with potash, lime, and 
magnesia, placing these latter elements at the disposal of the plants. 
As so many of our Colonial cane growing districts are in close 
proximity to the sea shore, this question of saline influence should 
prove instructive to many of our readers. Another paper we give is 
a rejoinder of Dr. Horne, of New York, to the criticisms passed on 
Ms method of sugar analysis by Messrs. H. <& L. Pellet, in the paper 
which we translated last month from the Bulletin, des Chimistes, The 
problem of the Polarimetric Determination of Sugar has led of late to 
much argument among the experts, and so far there seems no early 
prospect of an agreement being arrived at It will, however, be 
interesting to have before one a summary of the controversy, and of 
the views held by the respective British, Erench, and American 
expert chemists. We therefore hope next month to place before our 
readers such a summar^^ which will be found of use by those who 
have not had either the time or the expeib knowledge to follow the 
controversy in all its hearings. 


40 
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The Brussels Permanent Commission. 

The Brussels Permanent Commission, which met on October 23rd 
last, investigated the situation in those countries, the consideration 
of whose sugar regune had been deferred at the previous sitting. 
The case of Brazil was again defen*ed till next March, to allow of 
further enquiries. The countervailing duties previously fixed in the 
case of Bolivia, Honduras, Guatemala, Paraguay, and the Philippines, 
were suppressed. It was, however, decided that Nicaragua gave 
bounties, and the countervailing duties previously fixed for this 
country were maintained. This will result in the prohibition of the 
entiy of Nicaraguan sugar into the United Kingdom. 

A German View. 

On another page we give a translation of some remarks made by 
the TkiitsrJie ZiickerhidHstrie on the attitude of English politicians 
towards the Brussels Convention. We are glad to see our con- 
temporary lending its aid to demolish one of the fallacious assertions 
of the sugar users. It is, however, somewhat concerned as to the 
attitude of the next Liberal Government towards this international 
measure. Will the Liberals take the first opportunity of denouncing 
the Convention? We think the D.Z.I. may rest assured that this 
question will not attain the prominent position in the next Liberal 
programme that the hiih-huh created by the sugar users would lead 
one to expect. Eecent political developments encourage us in the 
belief that if the Liberals do come into power, they will have far 
^more important and more controversial questions to occupy their 
attention. The Home Pule specUe, chni’ch and educational reforms, 
and the fiscal problem will give them enough to do, and will, so we 
hope, prove enough to ensure their early dowmfall. But, obviously, 
if we have further crop failures, resulting in an increase in sugar 
prices by 50 the clanger will he much enhanced, as a strong anti- 
convention party might conceivably come into existence, and carry 
the Government with it. If, however, prices keep down to 10s., 
there should not be much cause for anxietju 

Sugar Beet Growing in Lincolnshire. 

Plans for the establishment of a beet sugar industry in Lincolnshire 
seem to he so far advanced that a site for a central factory has been 
secured. This is in the Isle of Axhoime, on the banks of the Trent. 
The soil of this isle is very rich, and yields magnificent crops of wheat, 
potatoes, and mangel wurtzel. Some thi-ee thousand acres of land 
are available, and are expected to produce 60,000 tons of roots. A 
capital of £60,000 will be required, and a fixed rate ,of interest will 
be paid, the balance to be' divided among growers and employees on 
the co-operative system. Needless to say, Mr. Sigmund Stein is a 
moving spirit in this enterprise, and if the latter fails it can hardly be 
from want of trying. W© shall follow the development with interest, 
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and wisli it a snccessM issue. We hope, by the way that it will he 
found possible to get most of the machinery, needed for this new 
factory, in the United Kingdom ; but obviously the success of this 
new venture must not be jeopardized by the selection of possibly 
inferior designs of home made plant. The best of everything must be 
chosen irrespective of its origin, 

Peru. 


A correspondent, in Peru, writes to us as follows : — 

Peru is certainly a sugar growing country, and many of its 
characteristics as such are unique. All its conditions are conducive 
to heavy production, and in some respects it resembles the dry or 
heavy producing districts of Hawaii. Where sugar is now grown in 
Peru, it is grown under irrigation. Grinding can he continued 
throughout the year ; in fact, one estate claims that they have not 
shut down for extensive repaii’s for six years. At Cartavio they have 
been able to recover an average of about 4-J- long tons of sugar per 
acre ; with fully equipped modern machinery this would be somewhat 
higher. On a piece of land of 85 acres, 79 ‘8 long tons of cane per 
acre, carrying 14 to 15 _^' sugar, have been grown. The canes generally 
contain a rather high percentage of sugar, 13 to 16 and high fibre, 
12 to 161 1'. The juices are generally of high density, high sugar 
content, and good purity ; as high as 23 Biix has been observed, and 
Sucrose 21 ; more often, however, the juice will register 20 Brix, and 
1 8 sucrose ; in exceptional cases we have noted the sucrose in the 
jtiice as low as 15. 

The recent good prices of sugar have encouraged a renewed interest 
in the sugar industry here, and have caused an extra activity in the 
development of some of the estates. 

One of the chief problems for the advancement of the sugar industry 
in Peru, is the development and conservation of the water supply. 
Artesian wells have been sunk near Lima, and have so far given a 
good flow. The rivers or streams from which the irrigation water is 
taken are periodic ; in the flood season there is a superabundance of 
water, while in the short season the supply is very limited. One way 
of increasing the available water supply would be the conservation of 
the water during the flood season. 

Peru’s output of sugar has been gradually increasing. I have Just 
been able to get together figures relative to the exportations of sugar 
from 1896 to 1904 inclusive, as follows : — 

Metric Tons, Metric Tons. Metric Tons- 


1896 .. 71,735 

1897 . . 105,463 

1898 . . 105,713 


1899 . . 103,706 

1900 .. 112,222 

1901 .. 114,637 


1902 .. 117,361 

1903 , . . 127,673 

1904 .. 131,975 


The total output of sugar, including chincaca, is now something 
probably over 140,000 tons annually. 
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Basket Sugar. 

In tlie Miller process of making basket sugar, the glucose is 
recovered with the sucrose in the dry sugar powder. The whole of 
the sugars is recovered in one operation, and there is no molasses 
produced. The main difference from other processes lies in the use of a 
pan provided with an oil space between the fire and the boiling sugar. 
This prevents the sugar from burning while the heat is sufficient to 
finish a strike in from 1 5 to 20 minutes. 


Increased Import Duties in Chile. 

A bill, which is passing through the Chilean Parliament, proposes 
to increase the import duty on granulated sugar (first product or un- 
refined, moist or dry) by 20 centavos per 100 kg. (1*8M. per cwt.) 
annually, until the duty stands at 7 pesos 70 centavos per 100 kg. 
(5s. lOiJd. per cwt.). Other unrefined sugars will pay the same 
increase. 

The Egyptian Refineries Company. 

It will be remembered that the Egyptian Eefineries Company were 
heavily hit by the failure of M. Cronier. Their affairs have as a 
consequence been investigated by the Courts in Caii’o. The latter 
appointed a Commission, headed by Sir William Willcocks, to carry 
out the task, and these gentlemen went on a tour of inspection over 
the factories and plantations of the Company. According to the 
Eeport they have issued, the cane cultivation has been carried on in 
^ so amazing a manner that immense losses have been incurred year 
after year. The Commissioners have apparently come to the con- 
clusion that it recpiires unusually favourable conditions of situation, 
soil and climate to enable the sugar cane to make headway against 
the spread of cotton- growing in Egypt. Sir William Willcocks states 
that to keep the refineries of the Company in active working twenty- 
two million cantars of sugar cane are required annually, representing 
the product of 42,500 acres; the output of refined sugar would then 
he two million cantars. But 40,000 acres of sugar plantations he 
considers beyond the competence of a single management. Therefore 
he recommends a restriction of the acreage to be planted, and points 
out the necessity of securing Government co-operation, and particularly 
the remission of the present special Government tax, if the industry 
is to flourish in the future. 


Some West Indian sugar canes, which were used to decorate the 
courts at the recent Colonial Exhibition in London, after being 
erected for two mouths, were seen to be covered with a thick growth 
of ‘‘ rind fungus so much so as to blacken the hands whenever they 
were touched. 
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THE WOELE’S INVISIBLE PEODIJCTION OE SUGAE. 


Our statistics are confined to those countries from wliicli information 
more or less accurate can be obtained, of production, exportation, and 
consumption. But these statistics very properly omit to mention the 
large sugar production of British India, though they give the small 
exports to the United Kingdom, chiefly, if not whollj^ now, from 
Madras. It is true that one of the leading statisticians in German}" 
attempted to revolutionize our world’s statistics by adding a lump 
sum of two million tons to the j)roduction and consumption columns, 
under the new heading of British India. This created great 
confusion, especially at a time when the agitating confectioner had 
set all our politicians at work over sugar statistics. Public men 
became bewildered when they read in one place that the world’s 
consumption and production was about 11,000,000 tons, and in 
another that it was 13 , 000,000 tons. Throwing statistics at each 
other’s heads is confusing enough even under the most favourable 
circumstances, but with an extra two million tons occasionally 
thrown in and taken out again the controversy became unintelligible. 
Mr. Licht was begged to come to the rescue and restore his figures to 
their former limits, and we may hope that in future the confusion 
will be eliminated. 

It is, nevertheless, interesting to study the extent of this 
** invisible” production outside the statistical barrier, and recent 
official figures enable us partially to raise the curtain and look 
within. It seems that a rough estimate is made, even in such vast 
regions as those of British India, of the number of acres planted with 
sugar cane. Here are the average yearly figures for the five years 
ending 1903-4. 

Total crop 2,^70,000 acres. Details : — 

Per cent, 

of crop. Acres, 

United Provinces 4S’l = 1,188,070 

Bengal 29*6 731,120 

PanJab 13*6 = 335,920 

North-west Province 1 24,700 

Madras ^ 2*5= 61,750 

Other parts (t) 5*2 = 128,440 

2,470,000 

This year the United Provinces are estimated to have planted five 
per cent, less than in 1904, when the acreage was 1,243,000 acres. 
This would give 1,180,850 acres for 1905. 

Bengal appears to have planted 622,300 acres against 628,800 in 
1904; Paiijab, 204,600 against 325,500 in 1904; the North-west 
Provinces, 24,800 against 25,900 in 1904 ; and Madras, 51,400 acres, 
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wlucli is said to be an increase of 7,200 acres or 16 per cent, as 
compared ‘witli tlie corresponding date of last year, and 5,700 acres or 
12 per cent, above tbe average of tbe i)receding five years. This, a,s 
will be seen by tbe foregoing table, does not agree with tbe figures 
worked out from tbe official data, wbicb sbow an average acreage for 
tbe five years ending 1903-4, of 61,750 acres in Madras, considerably 
in excess of tbe figure given for 1905. 

Tbe reduced acreage in tbe United Provinces, and in Bengal and 
Paiijab, is due in part to destruction of seed cane by frost in tbe 
winter, and in part to deficient rainfall during tbe growing period. 

iSTo attempt is made to estimate tbe weight of sugar produced from 
2,470,000 acres of sugar cane, and therefore it is worse than useless 
to attempt to add the British Indian sugar crop to our statistics of tbe 
world’s visible production. There is no such thing as “visible” 
production there. With tbe exception of tbe small and intermittent 
exports of Madras sugar all tbe sugar produced in India is consumed 
ill tbe country, most of it in tbe neighbourhood of its growth. Much 
of tbe sugar cane is not made into sugar at all. Tbe juice is 
consumed as it flows from tbe cane, just as a stick of barley sugar is 
consumed. 

No one can say whether an acre of land yields a ton, or half a ton, 
or two tons of sugar. It is certain that tbe methods of extraction 
and boiling are very primitive, and that tbe agriculture is not quite 
what could be called high farming. 

India must therefore remain outside our statistics of production 
and consumption until tbe happy time comes when tbe sugar districts 
of India are covered with central factories, light railways, and all 
tbe other contrivances of modern science. India will then be a great 
producing country, Geiinan granulated will disappear from her 
markets, and ships may perhaps even load Indian granulated for 
Europe. More likely for China. 


ENGLAND AND THE BRUSSELS CON\T.NTION. 


Under tbe above beading tbe iJeutsche Zncherindudrie discusses tbe 
question of England’s connection with tbe Brussels Convention, and 
tbe animosity shown to it by certain parties in this country. Our 
contemporary writes : — 

“ A short while ago a report was circulated tlii-ougb tbe press that 
Iffiglaiid was tbe only country wbicb was benefiting from tbe 
Brussels Convention. TMs report was somewhat contradictory to 
another declaration, almost in the same breath, that on tbe English 
side every effort was being made to jmevent any further extension of 
tbe penal clauses, as was shown by tbe debates at tbe last meeting of 
tbe Permanent .Commission. England, they said, was intending at 
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the earliest opportunity to denounce the Convention, and questions 
were being put to Members of Parliament and Parliamentary 
candidates as to whether they w^ould oppose its renewal or not. But 
what are the real facts ? We have on several previous occasions had 
to draw attention to the agitations got up by certain parties. These 
partisans were composed in the main of persons belonging to the 
sugar using industries, and we have likewise several times already 
given the grounds on which these opponents of the Gonvention based 
their attacks. As is often the case in commercial life, they have 
simply confounded cause and effect. Prices rose subsequent to the 
coming into force of tho Convention, consequently they must have 
risen because of that measure ! So ran the argument at the 
beginning of this year when the Liberals, in the House of Commons, 
submitted an amendment to the address which spoke in denunciatory 
terms of the Gonvention. One would have expected that now when 
prices are below those of September, 1903, the opponents of the 
Convention would have to search for fresh arguments. But, as far 
as we can ascertain, this is not the case ; instead, we have the 
reiteration of the assertion that the speculations which led to a rise 
in prices were not caused b}^ the short crop, but were primarily the 
result of the Convention banning the entry of Russian, Spanish and 

Argentine sugars into the English market ” 

“ It is, however, surely a testimony to the meagre knowledge held 
regarding the history and character of these speculations that one can 
maintain, as did Mr. Gfeorge Mathieson in an argument with Mr. 
George Martineau in the Stan dim I newspaper, that Cronier only 
entered on his speculations us a consequence of the Convention, and 
tliat so long as the latter was in force other speculators would, 
whenever the chance offWed itself, play the same game, and, profiting 
from the experiences arising from Gronier’s ultimate failure, carry it 
out more successfully. Now, attempts have been made to corner the 
market before the Convention came into existence ; one has only to 
hark back to 1889. If the crash of that year was perhaps not so 
great as the one of last summer, this was solely due to the fact that 
the speculators of thiit time had not the same means for carrying on 
operations to such an extent as had Jaluzot and Cronier, thanks to 
the inconceivably high credit they possessed. In spite of these 
arguments being as threadbare as can be imagined, they have 
succeeded in exercising a wide influence in England, and it is not 
beyond the bounds of possibility that in the event of a change in 
Parliamentary representation, and the accession of the Liberal Party 
to power, the renewed attacks made b 5 ^ the Liberals in Parliament 
against the Convention will receive support from the new Cabinet. It 
is true, tbe answers given by the more competent Liberal candidates 
to the questions put by the above-mentioned organ of the sugar users 
allow no judgment to be formed as to, their fiitme attitude in this 
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matter. Again, under tlie influence of the present low prices, there 
is an increase in the number of those who are disposed to await 
further developments, and who thereb}' approach more nearly the stand- 
point of the supporters of the Convention, who ask for the furtlier 
exercise of reasonable patience since, as the Times put it, no reliable 
Judgment on the effects of the Convention is yet available, because 
the 1903-04 season followed too closely upon the date when the 
Convention became effective, and the 1904-05 season has been of too 
exceptional a character to admit of a fair unbiassed judgment.’* 


THE POLAEIMETEIC DETERMUSTATION OE SHHAR. 

By Dr. W. D. Hokne. 

Ill the September number of the “Bulletin de F Association des 
Chimistes,” &c., Messrs. II. and L. Pellet discuss Messrs. Watts and 
Tenipauy’s article upon the influence of the lead precipitate upon the 
polarization of sugars. Messrs. H, and L. Pellet do not agree with 
Messrs. Watts and Tempaiiy in their recommendation of Horne’s 
method of defecation of raw sugars with dry siibacetate of lead in 
spite of the wonderfully close agreement obtained by these gentlemen, 
between the polarizations calculated from the ordinary polarizations 
with lead solution and the volume of the precipitate, and the polari- 
zations as actually obtained by the defecation with dry subaeetate of 
lead. 

I have read the criticisms of the dxy lead defecation with gi'eat 
interest and feel that every one of those advanced by Messrs. H. and 
L. Pellet can be successfully met. It is true that certain objections- 
may be raised to the use of lead salts in general, but so long as 
nothing better can be found lead salts wiU be used, and I advocate 
the use of anhydrous subacetate of lead as an improvement upon the 
solution. 

Messrs. Pellet’s objections may briefly be stated to be : — 

1. Sugar is occluded in the precipitate, lowering the polarization. 

2. The organic matter separated by sulphuretted hydrogen from 
an original lead precipitate and afterwards' precipitated by means of 
lead subacetate in a pure sugar solution does not increase the polariza- 
tion so much as one would calculate from the determined ^'xdum.e of 
the original precipitate. 

3. It is not a new process, 

4. Anhydrous subaeetate of lead is of uncertain composition, 

5. It is not always dry. 

6. It is difficult to avoid using an excess. 

7. Only part of it acts, the rest passes into solution, increasing 
the volume of the solution and diminishing the polarization. 

To take these points up in order I would point out :• — 
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1. Only a very slight amount of sugar can be found in the lead 

precipitate after removing that which is freely soluble in water. 
Thus a precipitate obtained by adding sub-acetate of lead solution to a 
residual syu'up obtained in refining cane sugar wus washed with cold 
water until it gave oi ily a faint re-action with alpha-naphtol. This pre- 
cipitate when dried contained lead and 28'712 organic and other 

matters. The concentrated organic solution obtained hy decomi)osing 
5-5106 gnis. of this precipitate wuth sulphuretted hydrogen, filtering 
and conoontrating to 200 cc. was then tested for sugar with alpha- 
naphtol in comparison with dilute sugar solutions of known strength 
and found to correspond with a solution known to contain of 

of sugar. The organic solution then contained an amount of sugar 
equal to of of 200 cc. or OT gm. This found in 5*5166 gnis. 
of the precipitate ~ 1*8162 of the weight of the precipitate. In a 
sugar requiring 0*35 gm. of dry lead suhacetate for defecation as used 
by Messrs. Watts and Teinpany in treating muscovado sugars, one 
would obtain an organic lead precipitate weighing probably^ not over 
0*426 grams. If this precipitate occluded an amount of sugar equal 
in weight to 1*8162 of itself, this sugar would weigh -007669 grams, 
and would cause a corresponding loss in polarization of 0*02950, an 
amount only about -jh of the elevation of the reading commonly 
caused by the volume of the precipitate in this class of sugars, and 
far less than can be read on the polariscope. 

2. Messrs. Pellet observe that when the original precipitate is 
weighed and its specifio gravity^ detei-miiied to find its volume, it will 
be found on decomposing it with sulphuretted hydrogen, filtering, 
concentrating the organic solution and adding a known quantity of 
this solution to a known quantity^ of j)ure sugar solution, precipitating 
with lead suhacetate, filtering and polarizing, the increase in polar- 
ization of the pure sugar solution will not be so great as one would 
calcuhite from the determined volume of the original lead precipitate. 

To me this seems a faulty kind of argument ; for the lack of 
accord between tlu) first simple process and the second complicated 
process cannot 1x3 held to invalidate the first unless one can prove that 
thesre is nothing wrong witli the second. It is altogether likely 
that tlie organic matter of the original precipitate is considerably 
inodified hy the treatment with sulphuretted hydrogen and the process 
of evaporation at elevated temperatures. Indeed, such is most 
plainly* the caH(3, for the original precipitate, above-montioned in my 
exporiments, had a. specific gravity of 4*609 while that obtained hy 
decomposing tliis with sulphuretted hydrogen and filtering, concen- 
trating on a water hath and roprecipitating with more siibacetate of 
lead solution had a specific gravity of 5*562 showing that the organic 
matter had radically* changed. The organic matter in the second 
precipitation has a greater combining weight than in the first, in- 
dicating that the lighter acid radicals have been diminished. This 
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evidently takes place at least to a considerable extent during concen- 
tration, for 25 cc. of tlie above organic solution left a residue of *0741 
gramsupoii evaporation to dryness, Tvliile the same quantity, previously 
rendered neutral to pbenolpbthalein by n/lO caustic soda, left on 
evaporation a residue of ’1095 grams after calculating off the weight 
of sodium inti’odiiced. According to the analysis of the original pre- 
cipitate tlie residue left on evaporation should equal ‘lOSO gm. 

3. As to the process having been described before, I would merely 
say that I was quite uninformed of that fact until I read Messrs. 
Pellet’s article. A good process is often discovered but afterwards 
abandoned or not generally applied because of some unfavourable 
circumstances at the time — to be re-discovered and taken up later 
when conditions are more favourable. This seems to have been the 
case ill the pi^esent instance, because the former ditliculties described 
by Messrs. Pellet (4) in obtaining a dry subacetate of lead of constant 
composition have now’ been successfully overcome by the firm of Baker 
and Adaiiisoii of Easton, Pa., chemical manufacturers, who have 
now for the past two j'ears been manufacturing oil a large scale a 
very pure anhydrous subacetate of lead of the constant composition 
3Pb (C\Jl 3 0.J.y2Pb0. A trial of this substance will convince any- 
body of its utility. This substance is further to be counted upon for 
dryness The samples I have analysed have contained from *04 to 
about 2'0: of moisture in the highest case. Xow, even 2*0^/ is neg- 
ligible for if *35 gram of the salt were used containing 21; of water 
this would be only *007 grams of water in 100 cc., which would 
exerci>e absolutely no appreciable effect upon the polarization. 

6. I have never found it difficult to avoid adding an excess, for an 
excellent clarification is effected well before an excess had been 
added, and it is very easy to see each time a pinch of the dry powder 
is added to a sugar solution exactly what the degree of precipitation 
is, anti to stop when one sees that the lead salt begins to give only a 
f ai nt precipitate . 

7. Adding it thus, there is no salt dissolved without being immed- 
iately reprecipitated, a point proved by the absence of lead in the 
filtrate from the lead precipitate. 

Having thus met the various questions raised, I trust this process 
of dry defecation may receive the attention its excellence deserves 
and prove of usefulness to the sugar world at large. 


The recent fMloiiial Exhibition at the Crystal Palace has not 
resulted in any financial loss. A balance of almost £9 is shown in 
the final accounts. 

The income of the Xew Colonial Company for the four years ending 
1901 amounted to an avei'age of £77,000 per auiiiim. During the 
thi'ee Cartel years, however, the average was only £20,300. These 
figmes speak volumes as to the effect of the Cartels on prices. 
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THE LATE ME. JAMES DUNCAN. 


Mr. Duncan, who died in August while on a yisit in Scotland, 
represented the noblest tj^pe of capitalist and employer, and his 
connection with the Victoria Dock district must always be 
remembered. Born seventy-one years ago, son of a Glasgow 
bookseller, Mr. Duncan entered the sugar trade as a boy of eleven, 
and his career for many years was one of marvellous success. The 
sugar factory at Greenock in which he was a partner started a 
refinery at Clyde Wharf, Victoria Docks, about 1860, and a few 
years later Mr. Duncan became the sole owner of these works. Eor 
twenty years the tide of fortune rose, and it is said that his profits 
during that time were £100,000 a year. He bought two estates on 
the Clyde —Be umore and Kilmun — and gathered a priceless collection 
of pictures. iV-hoiit 1869 he built a beet sugar factory at Lavenham, 
in Suffolk. The farmers sent in their roots, the syrup being 
forwarded to Clyde Wharf and there made into sugar. His desire 
was to benefit English farmers, as German farmers had already been 
benefited by this iiidiistrjn But the farmers would not grow enough 
roots for a fair season’s working, and other local difficulties were 
placed in his way, so after two or three years he gave up the 
enterprise. In 1884 the tide of xmosperity began to turn. The 
foreign bounties were more than he could stand against. Germany, 
Erance, Ac., were sending in sugar below cost price, and making 
their own people pay the deficiency. Eor the English people in 
general this was good, but to the English sugar refiner it spelt ruin. 
In foiii- years Mr. Duncan had lost his all. Clyde Wharf was closed, 
and I Avell remember the tragic distress that this caused. His two 
estates were sold, and his pictures which fetched £60,000. He had 
enough left for his simple waxits, and for twenty years he had been 
in retirement, spending his winters at San Eemo and his summers 
in Scotland, contented and liuppy. Eor he had always lived in 
thought and aspiration apart from his money; he had paid every 
penny that he owed and his reixutation as a Christian gentleman 
stood as high as ever. This retiring, somewhat shy Scotch bachelor, 
whom many of us remember so well, was one of the most generous 
men who ever set foot in the district. I am credibly informed that 
he gave awaj’- £20,000 a year during the whole period of Mb success. 
This, of course, went to all parts of the country, hut a large portion 
of it was given away in the dock district. He was a Oongregationalist, 
a member of Dr. Alexander Ealeigh^s Church at Highbury (where he 
lived), but in the dock district he gave impartially to all. ^‘Any 
spiritual life is better than none,” he seemed to say, as he handed 
over his thousands to the Church of England, the Eoman Catholics, 
and all sorts of Nonconformists, He built the Presbyterian and 
the Congregational Churches in Victoiia Dock Eoad, and for many 
years paid the best part of the stipends of the ministers. Mr. 
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Duncan found tiie dock district, wkeii he entered it, in a hopeless 
state of neglect. He was soon j)aying a doctor £300 a ^-^ear to attend 
Ids men, and organising sick relief for the whole district. Before 
there Avas any demand in the country for shorter hours of labour he 
reduced the time of the men who had to work in a hot temperature to 
eight hours a day, and directly the mechanics asked for a fifty-four hour 
week he granted it. For many years his workmen and their families 
had a day at the seaside at his expense. The party usually numbered 
three thousand, but there was never an accident. Once a year the 
foremen and leading hands had a supper, at which Mr. B. E. B. 
jSfewlands, the manager, presided, and Mr. Duncan would sometimes 
attend and delhmr a genial speech. There is no doubt that Mr, 
Duncan, in his period of prosperity, meant to leave his estates on the 
Clyde as public recreation grounds. He never announced this, but 
casual remarks that he dropped pointed to it. The grounds were 
always freely open to the public, and the picture gallery as well. He 
Avas a personal friend of C. H. Sj)urgeon, Avho often spent his 
suniiner holiday at Benmore, and ju'eached to the visitors and 
townsfolk. In the sixties and seventies there were no settlements, 
no special agencies in the dock district. The people who lived there 
had to get up for themselves all the movements that took place. 
And, always, as I well remember, a subscription from Mr. 
Duncan ” was reckoned upon as the start, and never failed to come. 
His name deserves to he remembered in honour and gratitude. — J. 
Spencer Ourwen, in “ Mansfield House Magazine.’* 

The aboAm touching memory of my old and valued friend has an 
interest for all who were readers of The Su</a.r Cane'^ in bygone 
times. James Duncan was easily first among our sugar refiners, and 
indeed among all sugar experts. The British Sugar Eefiners* 
Committee, founded in 1872, had for its chairman during its first years 
of hard Avork that remarkably able man, A. W. Gadesden. When he 
retired, James Duncan went to the helm and steered the ship for 
many years Avitli much enex'gy and skill. The members of the 
Committee, from London, Lancashire, Greenock and Bristol, met in 
his room in Mincing Lane many times during each year, and did hard 
work ill pushing forward the abolition of the sugar bounties. 
Duncan was full of zeal, and always ready with sound advice and 
willing sei’A'ice. The pages of The Stujar Cttne^^ in those days gave 
us frequent reproductions of official letters signed by James Duncan, 
ill wdiich we could read from month to month the various phases of 
the struggle. The correspondence with the Eoreign Office showed 
that the Government was ready enough to press the matter forward, 
and that success would have crowned our efforts tv^enty — if not 
thirty — years ago, if only the revolver had been loaded. 

In that case he might have left Benmore behind him for the benefit 
of his townsmen. But, alas, it was not to he. 

George Martin'eau. 
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SIMPLE METHODS OE CHEMICAL OOHTBOL. 
By T. H. P. Heriot, E.G.S, 

(Continued from page 519 .) 


VI. 

The Optical Test. 

Having shown how the total solid matters dissolved in cane and 
beet juices can be measured by their influence on the density of these 
liquids, we have now to explain how the more valuable constituent, 
the crystallizable sugar, may be quantitatively distinguished from 
the impurities which accompany it. This is essentially a problem of 
analysis which can be solved in various ways, but the simplicity of 
the manipulations required in the optical test ” renders the polari- 
scope available to the practical sugar maker, be he a. chemist or not. 

The Brix Sacoharometer is but an approximate guide, and may be 
compared to the mariner’s compass. For finding the exact position, 
the polariscope has the same importance iu the factory as has the 
■sextant on board ship. 

The polariscope further resembles the sextant in being a somewhat 
complicated instrument, although easily manipulated after a little 
practice. Consequently, the reader who desires to know how cane 
juice is analysed will not rest satisfied with being told to place his eye 
at one end of an instrument, and to turn a screw until he 
obtaiiivS a certain optical effect. He would naturally want to know 
something about the instrument itself, and concerning the why and 
wherefore of the instructions given him. Believing that such know- 
ledge may prove of interest to many readers, we propose to devote 
the present chapter to theoretical questions, commencing with : — 

The nature of light.— A theory is a provisional explanation of 
observed facts, and its practical value consists iu providing a basis for 
classifying facts, and thus simplifying the processes of thought. 
Incidentally, a theory" calls forth a host of new experiments and 
observations in order to test its validity. New facts are thus gained 
which either support the existing theory or lay the foundations of a 
more comprehensive one ; this, in its turn, serving as a stepping stone 
towards the acquisition of further facts. 

Attempts to explain how the eye becomes affected by distant objects 
have led to several theories regarding the nature of light itself. The 
ancients imagined that vision was due to particles escaping from the 
eye and passing in straight linos towards the object seen. This idea 
was superseded, or rather, modified, by supposing the particles to be 
emitted by the source of light, the eye being a passive receiver. This 
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view was supported by tbe weighty authority of Sir Isaac Newton, 
who conceived a liiminous object as a sender of light, and the eye as a 
receiver, the transaction between the sender ond receiver being of the 
same nature as a ball thrown and caught. This theory explained 
many of the facts then known, hut finally received its death-blow at 
the hands of : — 

The ■ware theory vf light. — Since Newton's time we have become 
familiar with greatly improved methods of communication between 
distant persons. Instead of sending a material object (a letterl 
through the intervening space, we now frequently resort to the 
telephone and telegraph. Here, also, we find a sender and a receiver 
of the message, but that which is sent and received is no longer a 
material object, but an electrical disturbance communicated to a wire 
stretched between the two parties. Although the exact nature of an 
electrical disturbance is still unknown, we have abundant evidence of 
the transference of mechanical disturbances which will help ns to 
understand the wave theory of light. 

A stone thrown into a pond momentarily depresses a portion of the 
liquid surface. In returning to its normal level, the depressed liquid 
acquires sufficient momentum to carry it a certain distance above that 
level, so that an up and down motion continues for some time. 
Although only a certain small area of the water wms struck by the 
falling stone, the disturbance is gradually communicated to the most 
distant parts of the pond in the form of a rippling circle. This first 
ripple is closely followed by numerous others, each of which is caused 
by the alternating (or vibratory) motion of the water at the point 
struck by the stone. A floating object on the surface of the pond 
merely rises and falls above and below a fixed point, thus indicating 
the motion of the water particles. Hence we learn that an up and 
down motion can be transmitted horizontally. 

Passing from this simple case of transmission of motion along a 
surface, we must now briefly refer to another. A distant bell affects 
a certain part of the ear : its action must therefore he direct or indirect. 
Direct action at a distance being inconceivable, we are driven to the 
only alternative, namely, that there is something between the bell 
and the ear which acts as a carrier or transmitter of vibrations. 
Experiment has proved this supposition to be correct. An electric 
bell and battery ivere placed under the receiver of an air-pump, and, 
in proportion as the air was removed from around the vibratiiu>- bell, 
the audible effect became less and finally ceased. The hammer con- 
tinued to strike the bell as before, but the vibrations of the latter were 
isolated from the experimenter’s ear by removing tne transmitting 
agent. By the careful study of the vibratory motions of sounding 
bodies ; the structure of the hearing organ ; and the physical properties 
of the atmosphere and of other transmitting media, the wave-theory 
of sound is now established beyond all possibility of disproof. The 
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nature of sound-waves does not here concern us but it is important to 
note that they travel in every conceivable direction from the centre of 
disturbance, and, in this respect they exactly reseiohle waves of light. 

When distant objects affect tho eye, iinstead of the ear, a similar 
mechanical explanation is naturally sought for, I7ow there are very 
good reasons for believing that both light and heat are due to vibratory 
motion of the particles composing the luminous and tie lieated body, 
although the infinitesinial dimensions of such vibrations would require 
a transmitting medium possessing very remarkable properties. Eather 
than abandon a theory, for which no better could be substituted, 
scientists had to resort to an imaginary medium, permeating all space 
and all forms of matter, and thus eluding human effort to isolate and 
examine it; this supposed medium is termed the ‘^luminiferous 
ether.” 

The track of a sunbeam through dusty air proves that light travels 
in straight lines. Hence, we may greatly simplify further enquiry 
by noting only wEa.t takes place along an imaginary straight line 
connecting a luminous point with a distant observer’s eye. 

Eetimiing to our former illustration of the telegraph wire, imagine 
a large central office, with wires i-adiating in straight lines to every 
point of the compass. Increase the number of wires inrlefinitely until 
the intervening space between the central and distant offices becomes 
completely filled with wires. Hegarded collectively, these wires would 
represent a vast mass of metal, and, in order to explain how such a 
metallic mass acts as a transmitting media, we might proceed by 
showing what takes place along a single wire. 

Eiirther, if the central office merely sends out messages to the 
distant offices, whereas the latter coin niiinicate with each other over, 
local wires, the above analogy will be complete, Por the central 
office substitute a source of light; for the receiving offices - objects 
illuminated by that light ; for the intevvoniiig metallic media— the 
luminiferous ether; for the single wares — rays of direct light; and 
for the single local wires — rays of reflected light. As a telegraphic 
message can be transmitted by a wire hundreds of miles in length 
with the same facility as when the wire is hut a few?* inches long, so, 
in the case of light, distance is quite immaterial from, the point of 
view of transmission, however the intensity of the light may be 
diminished. This being obvious, otu‘ enquiry is reduced to the 
question— What takes place along any short length of a ray of light? 

Let a few particles of ether, composing such a ray, be represented 
by the dots at (<f ) in Fk/. Id, so that their relative motions may he 
graphically traced. 

Theory then assumes that these particle.s are held in their relative 
positions by the mass of surrounding ether-particles (not shown). 
Ei*om this state of rest (a) each particle is free to xnoTe slightly out 
of line, but not in the direction of the line. 
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Fig. 15. 


If, then, a source of light consists of particles of matter in a state 
of vibration, we have now to show how these vibrations may be 
transmitted indefinitely along a line of ether particles. For this 
purpose let us suppose the left-hand particle in («) to be in direct 
contact with a vibrating particle of incandescent solid matter. Under 
these circumstances theory asserts that this particle will be thrown 
out of line with the others. But this motion, being checked by the 
surrounding mass of ether particles, is soon reversed, so that the 
particle now moves to an eqnal distance in the opposite direction, the 
two extreme positions being indicated by the outline dots at (a). 

Being, however, in direct contact with a second particle of ether 
lying in the same straight line, the motions of the first will be 
communicated to the second, from the latter to a third, and so on 
indefinitely. Such transmission of motion from particle to particle 
cannot be instantaneous all along the line, and, in this respect, the 
theory agrees with the facts, for “ light takes time to travel, and its 
actual velocity has been measured. 

Since, then, the vibratory motion is transmitted gradually, it 
follows that each successive particle of ether commences to vibrate 
in turn, and this is roughly represented at (&), Fig. 15, 'The 
horizontal arrow indicates the direction in which light is being 
transmitted, and this transference of motioxi is represented as having 
proceeded as far as the third dot, the others remaining at rest. The 
direction in which each dot is moving is shown by the perpendicular 
arrows. As in (a), the intermediate dots, which would fill up the 
gaps, are omitted. 

When the vibratory motion has been caught up b}’' all the ether 
particles, we have the effect shown at (c), where all the clots are in 
motion except those at the extreme positions above and below the 
normal (dotted) line, these being at the turning point. The dots 
situated on the normal line are not at rest, but exactly half way 
between tlieii* extreme positions. 
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Here we have a definite appearance of waves, and if the dotted line 
be taken to represent the undisturbed surface of water, the positions 
and relative motions of the dotwS will fairlj^ represent the motions of 
water particles when thrown into ripples or waves. 

But, in the figure, the dots can only be represented as vibrating in 
a simjh plane (Le, that of the paper), and such simple motion is only 
true of a ray of polarized light, as will shortly appear. In a ray of 
ordinary light, the vibrations lie in every conceivable direction 
about a fixed central point, so that, viewed from either end of 
tbe line, tbe dots would move in the directions shown at (d), 
and in all intermediate directions. Dispensing with the dots, a line 
of undisturbed ether particles may be more accurately represented by 
a continuous straight line built up of an innumerable number of 
points. When all these points are in vibration the effect would be to 
increase the thickness of the line. 

As we cannot proceed until this idea is clearly grasped, let ns make 
use of a large model, and regard the wick of a candle as representing 
a line of ether particles at rest. 

A thin slice of the candle contains a fragment of wdck embedded in 
in tbe centre of a disc of wax. Now if this fragment could vibrate 
like a particle of ether, its vibrations would lie within the space 
occupied by the disc of w^ax, and any two opposite points on the 
circumference of the disc of wax would represent the extreme 
positions between which the fragment of wick is capable of vibrating. 

As the whole candle may be regarded as bnilt np of an infinite 
number of such slices, it will be seen that the wax represents vibra- 
tions of the centra] -lying wick. 



(<x) (5) (c) (d) 

Dig. 16 . 


The section of the candle, shown at (a), Fiy. 16, is perfectly 
symmetrical, and, ot‘ course, the same holds good for any section at 
right angles to the length of the candle. Our model thus illustrates 
an important property of a ray of ordinary light. 

On passing such a ray through certain crystalline minerals this 
symmetry is lost, and the ray is said to be polarksed. 

To illustrate this with our model we may suppose the candle to be 
passed from end to end tbroiigh a macbine, which presses the wax 
into two narrow channels at right angles to each other. Any section 
of the moulded candle would then have the appearance shown at (5), 
Fig. 16. As the wax represents vibrations only, we may express this 

41 
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result ill terras of etlier by saying that the vibrations have been 
confined to two planes, perpendicular to each other, and shown 
separately at (c) and (d). Moreover, the wax being equally dis- 
tributed in (&), the number of ether vibrations in the direction (c) is 
exactly equal to the number in the direction (d). In fact the 
original ray of light has been split up into two polarized rays of 
equal intensity. These polarized rays do not pass through the 
polarizing crystal in the same direction ; hence they can be separated 
by means of suitable optical arrangements. 

This may also be roughly reproduced if the moulding machine be 
fitted with two parallel cutting edges, set iierpendiculaiiy. The 
original section (a) of the candle would first be moulded into the 
form (&), the two horizontal limbs then cut away, and the remainder 
emerge as a ribbon of wax, whose section is represented at (c). If 
the cutting edges be set horizontally, the ribbon of wax will emerge 
from the machine in the position (d). In either case the ribbon 
represents a ray of polarized light ; that is to say, a ray in which the 
vibrations lie in a single 'plane. 

Polarized light cannot be recognised as siicb by the eye until 
examined through a second crystal similar to that producing the 
polarized ray ; the first crystal is then called the polarizer and the 
second the analyzer. It is then found that the polarized ray is only 
freely transmitted by the second crystal when certain axes of both 
crystals lie in the same plane. In all other positions, the second or 
analyzing crystal is less transparent to the polarized ray, and 
appears to become quite opaque when the said crystalline axes are 
set at right angles to each other. This variable transparency of the 
second oiystal appears to be due to internal structure, which may be 
mentally represented as fibrous, like w'-ood. On this assumption, the 
observed facts might be expressed by saying that when the ether 
vibrates with the grain of the polarizer such vibrations will be 
transmitted in a similar direction through the analyzer, but not 
against the grain of the latter. 




Appealing once more to our model, let one end of the moulding- 
machine teiminate in a metal plate (5), Fig. 17 having two parallel 
cutting edges forming a narrow slot (a), and let two such machines 
be arranged opposite to each other.* How if the two slots (a.^) (a 

* In the figure the plates are represented side by side for the sake of clearness. 
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are botli perpendicular, the ribbon of wax emerging from (« J will 
freely enter If, however, the plate (SJ be turned on its centre 

in the direction of the arrow until the slot {a^) is in the position {a.^) 
the tape of wax will no longer pass from one slot to the other unless 
it be twisted. 

Substituting polarizing and analyzing crystals for the plates 
(&i) (5.2 )> reader should now have some idea of the peculiar nature 
of a polarized ray according to the wave-theory of light, 

Now, certain crystals and a few liquids possess the remarkable 
property of twisting a ray of polarized light so as to change the plane 
of vibration of the ether-particles. If, for example, a polarized ray, 
composed of vibrations in the perpendicular plane, (c) Fig, 16, he 
passed through a solution of sugar, the plane of vibration is twisted 
round towards the horizontal plane (d). In fact, the e:ffect would be 
similar to that of twisting the ribbon of wax emerging from the slot, 
(a, ) Fig. 17, until the free end could be inserted in the slot (ag). 

The angle through which the plane of vibration is thus turned 
depends upon two factors — the strength of the sugar solution, and 
the depth of liquid through which the polarized ray is caused to pass. 
So long as these two factors remain unchanged, the ray is always 
twisted through precisely the same angle. maintaining the 

depth of liquid constant, the polarized ray is twisted in proportion 
as the solution is rich in sugar, and this constitutes the basis of 
quantitative measurement adopted in the polariscope. 

This instrument may be briefly described as a horizontal tubular 
body containing a x:)olarizing crystal at one end and an analyzing 
crystal at the other. Between these there is space for inserting a 
tube filled with the solution to he tested, and closed at its extremities 
by glass plates so that light may pass through the tube from end to 
end. The length of the tube thus regulates the depth (or thickness) of 
liquid to be optically examined. A lamp-flame being placed opposite 
that end of the instruineiit containing the polarizer, a beam of 
polarized light is passed through the tube containing the liquid, then 
through the analyzer, and finally reaches the observer's eye. Every 
polariscope i.s also fitted with an arrangement for measuring the angle 
through which the plane of the polazlzed ray is tiizned, or twisted, 
during its passage through the sugar solution. 

The simplest arrangement is that in which the analyzing crystal 
can be turned on its axis, like the plate (6^) in Fig. 17, For this 
purpose the cryvstal is mounted in a sleeve, which can be rotated by 
means of a rack and pinion. When this is done, a pointer carried by 
an arm describes an arc opposite a fixed czinular plate which is finely 
graduated at its circumference. 'When the pointer is opposite the 
zero of the scale, the relative positions of the polarizer and analyzer 
are identical, and the beam of polarized light will pass directly through 
the analyzer. But on inserting the ob^^ervation tube ” filled with 
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a solution of sugar j tlie analyzer now cuts o:E a portion of the light. 
On turning the analyzer round, a point is soon reached when the 
twisted ray of polarized light is again freely transmitted. The 
position of the pointer on the graduated arc then shows the angle 
through which the analyzer has been turned, and, consequently, the 
angle through which the polarized ray was twisted during its passage 
through the sugar solution. 

A more general arrangement, however, is to fix both the polarizer 
and analyzer, so that the latter freely transmits the ray received directly 
from the former. The optical activity of the sugar solution is then 
neutralised hy causing the twisted ray to pass through another 
substance capable of turning the plane of the polarized ray in a reverse 
direction. Hence, one might say that the ray is twisted in one 
direction by the sugar solution and then twisted in the opposite 
direction by the compensator, so that on reaching the analyzer the 
vibrations are in precisely the same plane as when the ray left the 
polarizer. Such a compensating material is a certain variety of 
quartz, and in this type of polariscope a polished wedge of quartz is 
moved across the path of the polarized ray, between the sugar solution 
and the analyzer, until a sufficient thickness of quartz is interposed 
to exactly compensate for the optical efiect of the solution. 

The quartz-wedge is mounted in a metal frame, which slides in 
suitable guides and is put in motion by means of a rack and pinion. 
The top of this frame carries a scale graduated in percentages of 
sugar from 0 to 100, so that every motion of the quartz- wedge brings 
different parts of the scale opposite a fixed point; the relative 
positions of the latter indicating the percentage of sugar in the liquid 
examined. The polariscope specified in the list of apparatus is of 
this type, and certain other features of this instrument will he dealt 
with in the next chapter. 

fTo he contimwd.) 


THE INFLUENCE OF SODA SALTS IN THE EOIL ON 
THE CONSTITUTION OF SUGAE CANE. 

By H. C. PniNSEN Geeeligs. 

It is a remarkable fact that sugar cane grown on a salt soil contains 
an exceedingly small amount of soda salts, even in those cases where 
these canes are rich in chloxiue. Cane can thrive very well on land 
which does not contain any chlorine salts at all, which proves that it 
does not need those salts for its development. If, however, cane is 
planted on land which is salty owing to its vicinity to the sea shore, 
or from any other reason, the analysis of the juice of such cane shows 
a large amount of chlorine ; but then this constituent is not combined 
with soda but with potash. The aim of the investigations, which are 
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set fortli in tliis article, was to examine in wliat way tlie cHorine, 
whicli was first combined with soda in the soil, was absorbed by the 
23 lant in combination with potash. 

First of all, I must mention a series of analyses of cane molasses, 
which show that a high potash content is equally met with in com- 
bination with a high, and with a low, figure for the chlorine, Avhilst 
the figure for the soda, though in some cases higher than usual, 
remains far behind that for the potash. Since in the last few years 
nothing has been added to the juice during the course of manufacture 
that is apt to change the mutual proportion of the chlorine, soda and 
potash, the analysis of the molasses may he substituted for that of the 
original juices for the investigations under review here; this gives 
one the advantage of greater accuracy in the figures because the 
constituents to be analysed are in a more concentrated state in the 
molasses than in the juice, and thus more easily determined. Fui'ther, 

I want to state here, that the figures for both potash and soda are 
found by direct analysis and not calculated by an indirect method. 

The potash was estimated by precipitating the solution of the ash 
of molasses by baryta water, and after filtration, by carbonates of 
ammonia. The filtrate was evaporated in a platinum dish, acidulated 
with hydrochloric acid, evaporated again, and the residuum slightly 
ignited to drive off the ammonia salts. The potash was precipitated 
with chloride of platinum and alcohol in the proper way, whilst the 
soda was determined by precipitating the platinum from the filtrate 
by means of formiate of ammonia and weighing the evaporated and 
ignited residue as sodium chloride. 

Besides Java molasses, I also analysed a number of cane molasses 
from other countries, among which I particularly chose such as were 
originally from places close to the sea. Their analysis confirmed my 
experience obtained with the Java molasses, viz., that a high chlorine 
content always coincides with a high amount of potash, while the 
amount of soda is always insignificant, although the chlorine had 
originally occurred in combination with that element. 

I give below a series of 20 analyses of exhausted molasses, made in 
1891* ; ill examining the 58 samples, mentioned in Sugar Cane, 1901, 
page 521, the soda was not estimated in a direct way and can there- 
fore not bo taken in account; but this year I finished the total 
analysis of a further series of exhausted molasses, which will be 
published later on, but from which I quote now the figures for 
chlorine, potash, and soda, in the table underneath. 


No. 

Potash. 

Soda, 

Chlorine. 

ISTo. 

Potash. 

Soda. 

Chlorine. 

1 ... 

. .. 1*20 

0*03 

, 0-03 

5 . . 

... 2*21 . 

. 0-26 

.. 0*34 

2... 

. . . 2*So . 

. 0*13 

.. 0*14 

6.. . 

... 1*97 . 

. 0-07 

.. 0*08 

3... 

... 1*92 

. 0*31 

.. 0*48 

7 . . . 

. . 1*62 . 

, 0*10 

.. 1*04 

4.. , 

... 2*80 . 

. 0*11 

.. 0*48 

8 ... 

... 1*92 . 

. 0*10 

.. .0*59 


Sugar Cane, 1893, p. 598. 
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No . 

Potasb . 

Soda . 

Chlorine . 

No . 

Potasb . 

Soda . 

Chlorine . 

9 .. . 

. .. 2*16 . 

0-11 

.. 0*46 

54 . . . 

.. 3*50 . 

0*00 

. . 0*59 

10 . .. 

.. 2-83 . 

0*23 

.. 0*51 

55 . . 

.. 3-44 . 

0*25 

.. 0*23 

11 ... 

. 2-52 . 

0*06 

.. 0*27 

56 . . 

. 3*96 . 

0*00 

.. 0*52 

12 . . . 

.. 2*04 . 

0*10 

.. 0*59 

57 . . . 

.. 3*44 . 

0*15 

.. 0*68 

13 . . . 

2-83 . 

0*11 

.. 0*78 

58 . . , 

.. 3*54 . 

0*00 

.. 0*27 

14 .. . 

.. 2-28 . 

0-26 

. . 0*75 

59 ... 

.. 4*56 . 

0*00 

.. 0*58 

15 .. . 

2*27 

0*16 

.. 1-28 

60 . .. 

.. 4*32 . 

0*13 

.. 0*38 

16 .. . 

.. 2*20 . 

0*14 

.. 1*23 

61 . . . 

.. 3*17 . 

0*09 

.. 0*20 

17 .. . 

.. 2*64 . 

0*11 

.. 0*54 

62. . 

.. 3*96 . 

0*00 

.. 0*21 

IS .. . 

.. 1*65 . 

0-03 

N Ti 

i ''-i 

63 . , . 

.. 3*99 . 

0*17 

.. 0*37 

19 ... 

.. 2*64 . 

0*08 

: 1-^ 

64... 

. 2*32 . 

0*00 

.. 0*21 

20 . . . 

, 1*79 . 

0*12 

J rd 

65 ... 

.. 3*40 . 

0*17 

.. 0*31 

21 .. . 

.. 3*83 . 

0-05 

.. 0*31 

66.. 

.. 3*93 

0*23 

.. 0*31 


. 4'34 . 

. 0*00 

.. 0*64 

67... 

.. 3*24 . 

0*06 

. . 0*24 

23 .. 

.. 2*48 . 

0*10 

.. 0*61 

68... 

.. 4*44 . 

0*14 

.. 0*30 

24 .. 

. 3*93 . 

. 0*20 

0*34 

.69 .. 

3*62 . 

0*00 

.. 0*28 

25 .. . 

.. 4-25 . 

. 0*57 

.. 0 38 

70.. . 

.. 3*48 . 

0*16 

. . 0*45 

26 

. . 3*76 . 

. 0*13 

.. 0*68 

71... 

4*88 

0*00 

.. 0*71 

27 . 

. 3*76 . 

. 0*14 

. . 0*52 

72 . . . 

.. 3*10 . 

. 0*04 

.. 0*21 

28 . . , 

. . 4*07 . 

. 0*09 

.. 0*71 

73... 

.. 4*17 

0*08 

.. 0*61 

29 . . . 

.. 4*20 

. 0*06 

.. 0*34 

74.. . 

.. 4*06 . 

0*01 

.. 0*44 

30 .. . 

. 2*73 . 

. 0*00 

.. 0*38 

75 . . . 

.. 3*61 . 

0*02 

0*42 

31 ... 

2*62 . 

. 0-07 

.. 0*38 

76... 

. . 3*36 . 

. 0*14 

.. 0*45 

32 , . . 

.. 4-68 . 

0*15 

.. 0*72 

77 . . . 

.. 4*91 

. 0*25 

.. 0-93 

33 .. 

.. 3*20 . 

. 0*08 

.. 0*17 

78.. . 

.. 4*51 

. 0*10 

.. 0*71 

34 , . , 

.. 3*89 , 

. 0*11 

. . 0*54 

i 79 . . . 

.. 4*27 . 

. 0*00 

0*74 

35 . . . 

. . 5*07 . 

. 0*05 

.. 0*68 

i SO . . . 

. 4*01 . 

. 0*04 

,. 0*61 

36 . 

3*00 . 

. 0*07 

0*30 

1 81... 

.. 3*38 . 

. 0-13 

.. 0*16 

37 , . 

.. 3*62 . 

. 0*10 

.. 0*38 

82... 

.. 3*27 . 

. 0*15 

0*16 

38 . . . 

.. 3*32 . 

. 0*07 

.. 0*37 

S3 . . , 

.. 4*98 . 

. 0*11 

.. 0*82 

39 . 

.. 3*73 . 

. 0*14 

.. 0*30 

^ 84 , . . 

. . 6*47 . 

. 0*00 

. .• 2*52 

40 , . . 

.. 3*76 . 

. 0*10 

.. 0*65 

1 85 . . . 

.. 3*01 . 

, 0*00 

.. 0*30 

41 .. . 

.. 3*87 . 

. 0*00 

.. 0*51 

: 86 . . . 

4*07 . 

. 0*06 

. . 0*59 

42 ... 

.. 5*11 . 

. 0*00 

0*37 

1 87 . . . 

. 6*03 . 

. 0*06 

.. 1*54 

43 . . . 

. . 3*34 . 

. 0*00 

.. 0*17 

: 88 . . 

4*03 . 

0*02 

. . 0*85 

44 .. . 

. . 4*67 . 

. 0-51 

.. 0*89 

1 89... 

.. 3*30 . 

. 0’08 

0*44 

45 . . . 

. . 5*48 . 

. 0*12 

.. 0*09 

: 90 . . . 

.. 5*04 . 

. 0*10 

.. 0*51 

46 .. . 

. . 3*76 . 

. 0*44 

.. 0*45 

i 91 .. 

., 4*45 . 

, 0*14 

.. 0*65 

47 . . , 

3*90 . 

0*08 

.. 0*40 

1 92 ... . 

.. 3*08 . 

. 0*10 

.. 0*20 

48 .. . 

.. 3*31 . 

. 0*14 

. . 0*58 

! 93 . . . 

.. 3*13 . 

. 0*06 

.. 0*28 

49 . . . 

.. 3*64 . 

. 0*14 

. . 0*55 

94 . . . 

. . 4*88 . 

. 0*06 

.. 0*37 

50 ,. 

.. 3*88 . 

. 0*11 

.. 0*41 

95 . . . 

. . 5*35 . 

. 0*06 

.. 0*95 

51 , . . 

.. 2*98 . 

. 0 06 

.. 0*35 

96.. . 

.. 2*36 . 

. 0*00 

.. 0*34 

52 , . . 

.. 3*31 . 

. 0*06 

.. 0*25 

97 .. . 

3*86 . 

, 0*08 

.. 0*46 

53 . . 

.. 4*02 . 

. 0*38 

1*25 
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These were all exhausted molasses from some 80 different factories, 
all of them lepresenting the average constitution of the molasses 
produced during the whole grinding season. The aiialj^ses mentioned 
in the next table are from molasses produced by canes from specially 
salt land, which accounts for the rather high chlorine figures of all 
those samples. 


CoxsTiTUTio:x OF Molasses frgal Sugar Cane grown on 
Salt Land. 


I o . 

II t 
:h| 

S <31 

t pS: CO 

o ^ 

|2 

ci?H 

O 

£ . 

"t: 

CO 

= ^5:- 
.2 ^ ^ 
O 

ZJ 2 

o 

<a 

c 

toC . 

w 

S g 6 

a! — 

o 

:c3 « 

CS 0) 

b£0 

PM 

Hawaii. A. 

PP 

ft 

eS 

g 

S 

P 

Byrom Estate, 
Prov. Wellesley, 
1904. 

Mauritius. 

Ash .. ,.6-22 

7*82 

9*11 

11*04 

9*28 

12*31 

12*78 

7*58 

6*80 

8*00 

Soluble Ash . . ^ 4*36 

5*00 

6*11 

8-04 

6-48 

7-85 

7*83 

G*19 

4*70 

5*10 

Insoluble AshJ 1*86 

2*82 

3*0 

3*0 

2*80 

4*46 

4*95 

1*39 

2*10 

2*90 

Silica ; 0‘55 

U*28 

0*08 

0*2o 

0*08 

0*34 

0*44 

0*11 

0*17 

0*15 

Iron oxide, &c. 0*73 

0*66 

0*28 

0-7o 

0*65 

0*31 

0*52 

1 0*08 

0*13 

0*15 

Lime 0*25 

0*87 

1‘12 

0*56 

1*14 

1*50 

1*51 

0*44 

0*26 

1*08 

Magnesia ..0*07 

0*26 

— 

0*43 

0*19 

0*42 

0*60 

0*32 ■ 

0*18 

0*88 

i 

Sulphuric Acid 0*83 

0*87 

0*85 

1-45 

0*30 

1*06 

1*08 ^ 

0*98 

0*50 

1*23 

Chlorine 1*02 

1*35 

1*10 

P96 

1*08 

2*48 

2-48 

1*47 

1*32 

1-30 

i 

Potash . . . . 2*y9 

2-72 

3*74 

5*01 

3*88 

4*59 

4*61 

3-88 

2-84 

2*60 

Soda ' 0*16 

0*19 

0*23 

0*20 

0*19 

0*31 

0-35 

0*26 

0*15 

0*32 


The analyses of cane juice from vaiious experimental plots with 
fertilizers of every kind, mentioned by Kramers,* equally show a 
well-marked preponderance of the potash salts above the soda salts 
in the juice, Kramers says: — 

“The quantity of soda is very variable, and even sinks so low as 
to being totally absent. It is, besides, a well-known fact that soda is 
superfluous for the imtrition of sugar cane, and from a practical 
point of view one may even say the less salt in the juice the better 

’ ^ Archief voor de Java Suikerindustrie. Bylage 1900, 1S4. 
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for the sugar manufacturer. TiTiat however strikes one most in the 
figures for the ash is that manuring with Chile saltpetre does not 
increase the ratio of soda in the ash ; it is true that this can only he 
stated here as regards the particular quantity of that fertilizer used 
in the experiments, viz., that of 200 poiuids per acre, and cannot 
show what will happen with an increased application of the saltpetre. 
But anyhow experiments with 400 and 800 pounds of saltpetre per 
acre did not yield cane with a higher content of ash, so we may 
conclude that the amount of soda in the juice did not increase 
either.” 

Pellet quotes,* in his noteworthy review on the analysis of molasses, 
the constitution of a number of cane sugar molasses and syrups, and 
their ash from Guadeloupe, Spain, Mauritius, Java, &c. In all 
those samples the amount of soda is vastly inferior to that of the 
potash, which leads him to the following conclusion : — 

'‘We know that in general sugar cane contains but little soda, 
averaging about of the figiu-e for the potash. Yet sometimes 
evident difierences may be observed, brought about by the nature of 
the cane and of the soil where it has been grown. If we take into 
consideration, for instance, the avemge analysis of the ash of a large 
Egyptian sugar mill (grinding 80,000 metric tons of cane yearly), 
then we find from two to three parts of soda per 42-45 parts of potash 
in the form of chloride, sulphate, or carbonate. When, however, 
analysing molasses from single plots of cane from the same country, 
sometimes much soda and sometimes veiy little may be found. The 
average proportion is five ; five parts of soda in 100 parts of potash, 
with a minimum of 0T9 and a maximum of 

Prom all these analyses and data it has become evident that sugar 
cane has a predilection for potash, while assimilating as little soda as 
possible ; to such an extent that where a great abundance of sodium 
chloride exists in the soil, the cane only takes the chlorine, whereupon 
it is no longer combined with the soda but with potash. In this case 
this potash must have been present somewhere, and hence there is no 
doubt that that element had been present in the soil as a silicate, and 
has been transformed into potassium chloride, and sodium silicate, by 
mutual interchange with the elements of the sodium chloride. 

At my request, one of my assistants, Mi*, van der Jagt, planted 
cane in large culture vessels in soil from a cane field ; he added at 
intervals sodium chloride to some of the vessels, calcium chloride or 
magnesium chloride to others, leamng the remainder free from salts. 
After a year he cut the canes, crushed them in a small cane mill, 
then collected and analysed the juice. The particulars of this ex- 
periment are combined in the three following tables — 


^ BtiOetin de rAssodation des Chiroistes 35, 930. 
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Table showing the Quantity oe Salts added and oe 
THE Weight of Cane obtained. 


Number of the Nature and Quantity Weight of the Cane 

A^essel. of the Salt. in Kilogrammes. 

1 128*7 grams NaCl .... 7*895 

II 250 „ MgOl, .... 6*969 

111. . , . . . . 128*7 ,, NaOl .... 6*335 

IV oOO „ MgCC, .... 7*715 

Y 257*4 „ NaCl .... 8*482 

VI 380 „ NaCl .... 5*915 

YII No addition .... 7*445 

YIII 211 grams CaCl„ .... 6*815 

IN-. . . . . . . 31o OaCl.) .... 6*915 

X No addition .... 8*365 

XI No addition ... 9*880 

XII 257*4 grams CaCl .... 9*235 


In all the cases where soluhle chlorides are added to the soil, we 
perceive an increase in the potash contents of the cane- juice, which 
proves that sodium chloride, as well as magnesium chloride and 
calcium chloride, has a dissolving inhuence on the fixed constituents 
of the soil. An addition of sodium chloride slightly raised the soda 
figure ill the juice, and that actually in proportion to the quantity 
of salt added, hut in every instance it remained far helow the figure 
for the potash, and amounted in the most extreme case to no more 
than 18^ of the potash content, though doubtless the total quantity 
of available and even of total soda salt has several times exceeded 
that of the total amount of potash, and especially that of the avail- 
able part of that constituent. With the calcium and magnesium 
chloride vessels the same phenomenon was observed ; there, too, the 
percentage of lime and magnesia salts in the juice increased, but 
remained inferior to the potash, although the latter oceun*ed in the soil 
in a fixed state, whilst the salts of the two other elements were free. 

The fact that the chlorides dissolved potash from the soil and 
rendered it available for the cane can be easily explained. In the 
soil we have, even if the percentage be rather small, a considerable 
total quantity of potash ; sometimes in land close to the sea or to 
salt wells, this soil is from time to time moistened by salt water, con.- 
taining an amount of sodium chloride, which, in respect to the 
quantity of water is luther high, but is relatively small when 
compared with the total quantity of potash already mentioned. Now 
there is a great chance that, according to the law of mass action, the 
dissolved and the fixed materials will act upon one another with the 
result that a great deal of the sodium chloride in chemical reaction 
with the potassium silicate is transformed into sodium silicate and 
potassium chloride, which are readily absorbed by the cane. This 
same reaction takes place where the chlorides of calcium and 
magnesium combine with the potassium silicate , or carbonate. 
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Tlie soluble imrt of the ash of No. XII. has gone low during analysis. 



Table showing the Total Ahotot oe Mineral Mattes, (in Milligrams) in the Jhice 

OE THE Cane Stalks. 


579 



o 


a 

CO 

00 


CO' 


cn 

kO 


GO 

'0"m 

o 


o 

CO 

Ttt 

05 

GO 


CD 

kO 



v-( 

CO 

o 

rH 

05 

I'- 


Cl 


CO 

CO 



D 


rH 


T- 

CM 







»o 

1-^ 

OI 

Cl 

O 

1- 



o 

rH 

«o 

CO 



CD 

»o 

Cl 


'T 

05 


1^ 


GO 


■0"X 

CO 

OI 

CM 

w 

o. 

Cl 

CO 


CO 

‘O 

-ft 

CM 


o 

CO 

1- 

Cl 

Cl 

o 

rti 


rt< 

JC^ 

Cl 




r-H 



tH 

Cl 

rH 



tH 

Cl 



CM 

O) 

CO 

‘O 

1'- 





o 

CO 

O 

‘«OS 

CM 

■'sO 

CS 


‘O 

00 

»c 


c 


05 

CO 

iQ 

«o 

CO 

Cl 

Cl 


CO 


*Q 

Cl 

05 

CO 1 





rH 

»-( 

rH 

r-^ 


rH 

rH 


Cl 



o 

»—( 

CO 

CO 

CO 

CO 


Cl 

CO 

'"t-I 

1'- 

•"10 


CO 

05 

05 

CO 

I- 

05 

* 

CO 

cn 

CM 

»o 

CO 

•-tt 

kfO 

CO 

o 

05 

CO 

CO 

CO 

05 

CO 


*o 

o 


•o 

CO 

Cl 

CO 


Cl 


kQ 




rH 




rH 

t-h 



T-l 

rH 




00 

Ifo 

»o 

CO 

CO 

CO 


r-H 

‘O 

05 

CO 

‘o^m. 

(0> 

CO 

t-. 

I'- 

CO 

Cl 

CD 

tc 

00 


GO 

-a 


o 

CD 

GO 

1:- 

t-H 

O 

Cl 

»o 

!>• 


kCO 








tH 

l-H 






CM 

r*f 


»o 


T— f 

1— ( 

00 

CO 

C 

O 

Cl 

•O’O 

CO 

CO 

CO 

CO 

Cl 



CO 

o 

00 

CO 


c-} 


co; 


o 

CO 

CO 

i- 

Cl 


05 

i'' 


t-. 

•rH 


rH 

1-H 

1—1 

T-l 

t-W 

1-^ 


r-4 



OJ 

>o 

r— 

Cl 

Cl 

o 

CO 

1’- 


01 

CO 

Cl 

o 

rtl 

CM 

05 

Cl 

Cl 

I— 

CO 


CO 


CO 

‘•0"M 

05 

1- 

»o 

r-i 

»o 

'Tf 

o 

I'* 

CO 

CO 

kO 

Cl 


CO 

oi 

C5 

CO 

-H 

lO 

-H 


»-( 

»o 

kO 


•■'OM 

Oi 


CD 

TtH 

Cl 

CO 

Cl 



Cl 

»o 

CM 


CO 

CO 


»r5 

GO 

CO 


CO 

oo 

05 

1'- 


CO 

CO 

CO 

CO 

Cl 

Cl 

CM 


Cl 

rH 


CO 


CD 

C5 

CM 

»o 

l—l 

Cl 

CD 


00 

r-* 

CO 

-1^ 

•"00 

‘O 

->+( 

CD 

CO 

CO’ 

-t< 

Cl 


o 

Cl 

CO 

CO 

CO 

CO 


CD 


00 

Cl 


CD 

C5 

05 



r-^ 

r— ( 

CM 




1-H 


CO 



1— ( 


! -t* 


.-i 

O 

05 

tH 

1" 


rfi 

rH 

CO 

CO 


O} 

CO 

r-H 

-ri 

CD 

Cl 

Cl 


GO 


i— 

1'- 

0!S 

Ol 

o 

CX) 

CO 

ch 

CD 

r—t 


05 

kO 

CO 

!>. 


CM 

D1 


K—l 

rH 

rH 

Cl 


C4 

r-l 

r-l 

rH 


CO 

»(0 

CO 

»o 

CO 

O 

o 


C5 

CO 

o 

CO 



o 

CD 

05 

GO 

CO 




iXi 

00 

kO 

-tie’T 

o 

o 


CO 


05 

-H 


Cl 

CO 

o 

CO 

CO 

CO 

00 

t- 

JL— 


GO 


C5 


CO 



CM 

CO 

r-( 

Cl 

Cl 

rf*< 

CO 


CM 

CO 


Cl I 


oo 

00 

CD 

CO 

»o 


CO 



.-( 

Cl 

j 

•qav 

»o 

r- 

O 


Cl 

CO 

Cl 


O 

C5 

CO 

05 1 

CO 


‘O 

1" 

CO 





kO 

O 


oiqiqog 

I*- 

CO 

Cl 

Cl 


»Q 



CO 

GC 

}'• 

t- ! 



Ol 


Cl 

Cl 

CO 

CO 


Cl 

Cl 

00 

rH j 

*qsy 

‘O 

t- 


— s 

00 


1-^ 

C5 

ko 

kO 

CO 

Cl 

‘O 

ei 

‘D 


*o 

o 

CO 

»o 

-ri 

05 

CO 

CO 

0[qiqostiI 

CD 

*o 

CD 

05 

CO 

CO 

CO 

I.- 


o 

C5 

Cl 

CO 

CO 

>o 

*TI 

kO 

CD 


OO 

CD 

CO 

kO 












o 

9 


*"!0«0 











k'o 


SOUIUIKIO 










r— 4 

r-l 











Cl 

CO 



o 

o 

o 











aatnuMUQ 

CM 

»ra 















1- 

*7" 

'T 

o 






'lom 



. 

00 

00 

t-- 

cb 






SOUUU'U.IO 




Cl 

Cl 

»C) 

CO 

»o 









r-H 


Cl 

CO 

Cl 






M 



M 

M 


M 

M 

M 

M 


95 

Moquin^ 

j-H 

a 



M 

M 

M 

M 















^ The soluble part ot the ash of No. XII. has gone low fluring analysis, 
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It is a well-known fact tliat interclianges of constituents between 
bodies with four different ions go mucli farther than when only tbi'ee 
ions can particii3ate in the reaction. In order to show this, I put 
gypsum in bottles, wMcb already contained salt solutions of con- 
centrations proportional to tbe ec[ui valent weight of the salts. 
Besides that, one of the bottles was filled with pure water and 
gypsum only. The solutions were as follows 
(a) Pure water. 

(&) Solution of 2-0^ sodium chloride. 

(c) Solution of 2-55^ potassium chloride. 

(cl) Solution of d'61% sodium sulphate with 10 mol. 

(e) Solution of 3*0^' potassium sulphate. 

(/) Solution of 2*of anhydrous calcium chloride. 

(g) Solution of 2*8^ anhydrous calcium nitrate. 

(Ji) Solution of 2*9^ sodium nitrate. 

(?) Solution of 3*5 1 potassium nitrate. 

The gypsum and the salt solution were shaken a few days and 
afterwards the amount of sulphate or lime, or both, were determined 
in the liquid filtered off from the superfluous gypsum. The per- 
centage of gypsum dissolved in the various liquids was as follows : — 


(a) . . 

. . 0-208 ] 

id) . . 

. . 0-150 

(?) •• 

.. 0-135 

(0 

. . 0-454 i 

(e) .. 

.. 0-144 

w ■ 

. . 0-460 

(c) 

. . 0-452 

(/)•■ 

.. 0-106 

(0 •• 

. . 0-461 


These experiments prove that as soon as the mixture contains 
(excepting calcium and sulphuric acid) still sodium or potassium and 
chlorine or nitric acid, so as to yield four ions, a reaction takes place, 
causing the formation of sodium or potassium sulphate and chloride 
or nitrate of calcium. In the case where only sulphuric acid is 
present as a negative ion or only calcium as a positive one, so that 
only three ions exist in the solution, then no interchange of con- 
stituents can take place but at the utmost a formation of double salts 
only, and then sometimes even less calcium or sulphuric acid is 
dissolved than in the case of pure water. Although the expression 
is, chemically speaking, incon’cct, we may say from a practical point 
of view, that the alkali salts of hydi-ochloric and nitric acid have 
dissolved a part of the gypsum. 

This result may be applied to our case, viz., the mutual reaction of 
sodixmi chloride and potassium silicate. Here we have again our 
four ions and thus every chance of mutual interchanging and, in 
consequence thereof, a dissolution of fixed soil constituents. The 
examination of this problem was very easy when sodium chloride and 
g}q)suin were studied, and where every element could be determined 
rapidly with great exactitude, but the problem becomes very difficult 
for the determination of potash and soda in the soil. Not only is it a 
difficult separation of traces of potash from large quantities of soda, 
and of small amounts of soda from a great surplus of potash, which 
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makes tke work intricate ; but, in addition, tlie well-known absorbing 
property of soil for potash salts is a drawback for the rapid and 
accurate deterirdnation of the quantity of potash dissolved, 

I fancied that perhaps the determination of the electrical con- 
ductivity of the soil extract could be of use here, Sucli a determina- 
tion is based on the conductivity or on the resistance which the 
solution of an electrolyte offers to the electric current ; it may be 
determined by means of the Wheatstone bridge and from the given 
readings the concentration and even, in special cases, the constitution 
of a solution may he derived. 

Suppose that we determine the electrical conductivity of a deoi- 
normal solution of sodium chloride at a given temperature, and also 
that of a cleci-normal solution of potassium silicate at the same 
temperature. 'Now we determine the conductivity of a mixture of 
equal parts of a 1/5 normal solution of sodium chloride and of potassium 
silicate. In this mixture the four ions will interchange, forming all 
the four combinations possible in the maximum proportions dictated 
by the laws of chemical equilibrium, and if perchance the conduc- 
tivity of the new combination of molecules did deviate clearly and 
distinctly from the calculated sum of the two original conductivities 
of the solutions of pur© salts, then the determination of the electrical 
conductivity would be a valuable method for following day by day 
the gradual dissolution of potassium silicate in the soil and its trans- 
formation into potassium chloride, provided that the sodium chloride 
did not exert its dissolving influence on any soil constituents other 
than potassium silicate. 

I requested Mr. van der Jagt to investigate this question, w^here- 


upon he produced these figures ; — 

Temperature, 28° 0. 

Electrical conductivity of deoi-norm,al potassium 

silicate 0*012240 

Electrical conductivity of deci-normal sodium 

chloride .. .. 0*011410 

Calculated sum 0* 023650 

Determined electrical conductivity of a mixture 
of oqiial parts of 1/5 normal sodium chloride 
and 1/5 normal potassium silicate 0*023095 


Temperature 28° C. 

Electrical conductivity of 1/5 normal potassium 

silicate 0*024615 

Blectri cal con ductivity of 1 /5 n ormal sodium chloride 0 *02 1 4 00 

Calculated sum ■ .. 0*046015 

Determined electrical conductivity of a mixture 
of equal volumes of 1/2*5 normal potassium 
silicate and 1/2*5 normal sodium chloride . . 0*040875 
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Tlie difference between the calculated sum, be., the conductivity of 
the two constituents before their reaction on one another, and the 
determined conductivity of the mixture at the time that the maximum 
reaction has taken place, is so trifling that it renders this method 
unfit for detecting and determining the gradual dissolution of small 
quantities of the silicates, and therefore I had to have recourse to the 
much more intricate chemical methods. These, besides involving a 
greater length of time, have the disadvantage of using up too much of 
the material in one trial; whereas the latter under the physical 
method remains intact and may be examined again daily. 

Following my instructions Mr. van der Jagt irrigated soil in flower 
pots with water, which for one series remained without addition, and for 
the other series were respectively treated with O’oO^ sodium chloride, 
1? sodium chloride, and 0*50^' calcium chloride, the solutions allowed 
to drain off* slowly and poured hack. This process was repeated 
several times during a month, after which period the water drained 
off was analysed with this result : — 


No addition. 

0*57, NaCl. 

l^NaCl. 

0-50%CaCl 


Mgr. 

Mgr. 

Mgr. 

Mgr. 

Soda . . . . 


188 

322 

16 

Potash .... 

o 

cc 

19 

29 

17 

Lime 

"o 

o 

63 

97 

189 

Magnesia .... 

ft 

CO 

23 

30 

31 

Chlorine 

o 

312 

601 

312 

Silica 


8 

12 

9 




— 

— 

— 

Total dissolved . 

22 

613 

1091 

574 

Abstr. oxygen 
to Cl. 

equivalent 

70 

136 

70 


22 

543 

955 

504 


All this ill a volume of 100 c.cm. of the drain water. It is to be 
noted that sulphates, phosphates, and iron salts were absent from the 
solutions. 

The experiment was next repeated on a bigger Scale. Large culture 
vessels, fitted at the bottom with a spout and a cock, were filled with 
soil from a cane field. One of them was irrigated with pure water, 
a second one with a 1 % sodium chloride solution, and a third with a 
solution of calcium chloride in concentration equivalent to that of the 
sodium chloride solution, thus containing 0*95| of the anhydrous vsalt. 
The solutions were left in contact with the soil for some time, drained 
off, and poured again over the soil, care being taken to add some 
wmter as a correction for the evaporation. After a month the drain 
waters were analysed, and contained per 100 c.cm. these constituents 
in milligrammes. 
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Water. 

Sodium 

Calcium 

Soda 

chloride. 

cliloride. 

1 ‘ ■ 

331 

7 

Potash 

12 

8 

Lime 

nS ■ ■ 

123 

. 403 

Magnesia 

•• * * 

35 

50 

Ohlorino 

. . 

615 

. 624 

Silica 

m . . 

8 . 

19 


17 . . 

1121 . 

. nil 

Abtr. 0., equivalent to OL 

.. 

138 . 

. 141 


17 . . 

986 . 

. 970 


After tliese exi:>erimeiits were finished, I received the Report of the 
Hawaiian Experiment Station for 1902, in which the Director, Mr. 
Eckart, mentions his experiments on the use of salt water for the 
irrigation of sugar cane and the dissolving action of sodium chloride 
on the soil elements and the fertilizers. Among other experiments I 
quote here one, in which five big tubs, having a sieve bottom, were 
filled first with a layer of sand in order to promote drainage and next 
with so much earth from a cane field, that in every case the weight of 
the dry earth amounted to 15S lbs. They were numbered from 10 to 
14 ; numbers 10, 11, 12 and 14 were manm^ed with ten grammes of 
nitrogen, five grammes of potash and five grammes of phosphoric 
acid, while No. 13 remained without any fertilizer. The numbers 
10-13 were irrigated with salt water and No. 14 with pure water. 
Ea ch tub was irrigated with 856 litres of hqnid ; those which belonged 
to the salt water series obtained dissolved in that irrigation water 
V15 grammes of chlorine in the form of sodium chloride. After eacli 
irrigation the drain- water was analysed and after 20 irrigations the 
experiment was stopped. In this experiment the following elements 
were removed in the drain-water, in grammes : — 

No. 10. No. 11. No. 12. No. 13. No. l-L 

Potash .. .. 22*393 .. 22*952 .. 22*860 .. 19*222 .. 5*543 

Lime 115*497 .. 120*751 .. 119*360 .. 111*822 . 16*406 

Magnesia.. .. 63*912 72*011 .. 63*567 .. 60*995 4*831 

Phosphoric acid. 0*203 .. 0*183 .. 0*1417.. 0*166 .. 0*813 

In full accordance with my experiments the data recorded here 
prove that sodium chloride dissolves large quantities of lime, magnesia 
and potash from the soil, but no phosphoric acid. The lime is 
dissolved in the highest degree, next the magnesia and finally the 
potash, and it is only in consequence of the predilection sugar cane 
has for potash, that the increase of soluble potash salts by the action 
of sodium chloride becomes so much more evident in the composition 
of the mineral matter of cane juice, than the increase in the calcium 
and magnesium salts. Eckart calculates from his experiments that 
one part of chlorine in the form of sodium chloride extracts 0*332 
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parts of lime and O' 01 7 parts of potash from the soil, though I believe 
that ill this matter the degree of withering of the soil fragments, the 
duration of the reaction, and i)erhaps some other factors too, Avill ' ^ 
exert their influence. As the arable soil iisuall\ ha,s an intricate 
composition and may cause many an unexpected influence in the 
analysis of the soluble elements, I tried the action of chlorides of the 
alkali metals on finely powdered felspars of a certain composition. I 
choose for this end orthoclase as a potash felspar, alhite as a soda felspar, 
and olhjochise as a mixed soda-lime felspar. These minerals were 
powdered very finely and put into stoppered bottles, covered with a 
glass cap to prevent evaporation. Each of the three minerals had 
distilled water poured over it, next another portion of the cMliodase 
and oligochise series was brought in contact with a 2^ sodium chloride 
solution and finally portions of the alhite series with a 2^^ solution of 
potassium chloride. The six di:fferent mixtures were well stoppered 
and occasionally shaken during three months, after which period the 
solutions were filtered off and analysed. 

The result of the action of the chlorides on the freshly powdered 
unweatliered minerals was, however, well nigh insignificant. The salt 
solution, which had remained in contact with the potash felspar had 
only dissolved a few milligrams of potash per 100 c.cm., while about 
the same amount had been dissolved from that same mineral by pure 
water. The soda felspar gave off hut 32 milligrammes of soda as 
sodium chloride to the potash solution, and to distilled water the 
equivalent of 35 milligrammes or the same amount. The potash 
content of the sodium chloride solution that had been shaken with 
the powdered alhite amounted to 11 milligrammes and the distilled 
water, which had been in contact with that mineral contained 10 
milligrammes of that element, thus confirming the experience 
obtained with the other two minerals, namely, that the action of salt 
solutions on imweathered minerals is imperceptible. The degree of the 
weathering of the elements of the soil is therefore an important factor 
in the study of the action of salt on soil and it will be seen we need 
md fear that one single inundation of the land with salt water will 
deprwe the soil of its whole potash content. 

The dissolving action is not only confined to the chloride of soda 
but is also proper to, f.r/., its sulphate, as is clearly" shown by the fact 
that in Egypt cane is grown on land which contains so much sodium 
sulphate that it effloresces from the soil; yet the juice of those canes 
contains much potash and only little soda, just as we have seen with 
the sodium chloride. The cane does not grow well on such land and 
the fields want constant irrigation to get rid of the superfluous salts, 
but this point does not affect our present subject. 

The analysis of such an efflorescence, obtained by the courtesy of 
Mr. H. Naus, yielded these figures 
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Per cent. 


Sodium siilplaate 72*05 

Sodium cliloride .... 19*60 

Calcium sulpliato 3*15 

Calcium carbonate 1*05 

Ma^j^iicaium sulphate 3*55 

Potassium sulphate .. 0*60 


100*00 

N'otwithstancliiijg’ this excess ot sodium salts, the cane of such fields 
contains, according to the special reports of M. Pellet, but little soda 
and about twenty times as much potash, proving* that the soda salts 
break up the fixed potash combinations in the soil, and next that the 
cane eagerly assimilates potash and with corresponding reluctance 
absorbs as little soda as possible. 

I wanted to prove this last point by a direct experiment, and so 
planted cane in a soil which was as exempt from potash as I could 
secure it. I did not trust the results of water cultures, since I re- 
peatedly observed that in such cultures cane already died amid con- 
centration of some bodies, which it could stand very well in the soil. 
Soil free from potash was not available in Java, so I ordered quartz- 
sand from a heath in Holland, which consists of pure quartz, without 
addition of shells or other foreign bodies. 

Cane tops were planted in large culture vessels filled with that 
sand, and after their sprouting they were manured with a few 
grammes of guano and, further, repeatedly watered with a salt 
solution. After a year’s time the cane was cut, 460 grammes of the 
stems was chopped up, incinerated, and the ash analysed with the 


following result : — 

€!*rammes. 0rammes. 

Soda 1*016 I Lime 0*358 

Potash 0*199 ) Magnesia 0*146 

Grammes. 

Sulphuric acid 0*680 

Phosphoric acid .. .. .. 0*107 

Silica . . . . 0*915 

Chlorine 0*870 


4*589 

Ahtr. Oxygen equivalent to CL 0*196 


4*390 

The potash, lime, phosphoric and sulphuric acid were originally 
from the guano, while the magnesia had been added as a constituent 
of the crude salt of the Government salt monopoly used in these 
experiments. This experiment proves that only in the case of an 
extreme deficiency of potash, lime or magnesia, can sugar cane be 
prevailed to take up soda. In this ease, where only traces of these 


42 
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elements were present in tlie sand, the cane has assimilated relatively 
large quantities of them in comparison to the considerable excess of 
sodium chloride put at the disposal of the plant. 

Eiirthermore, I analysed the juice of a plot of canes which was 
planted in a hollow place on very salt land, and even after 12 months 
had not exceeded the height of one meter and a half, green leaves 
included. They presented a miserable aspect and were practically 
dying when I had them cut and the juice analysed. In this extreme 
case the amount of soda was only one-third of that of the potash, 
though of course the soda salts must have been very abundant there* 

Erom these investigations we draw the conclusion that sodium 
chloride extracts potash, lime and magnesia, from the soil and puts 
these elements at the disposal of the plants ; and, next, that sugar 
cane assimilates iu the first place the potash, in a much inferior 
degree lime and magnesia, and finally, if there is nothing else to be 
had, also soda. Substitution of potash by soda in the cane is not 
possible, for in the case of almost total absence of potash the cane 
did not grow further, and the soda found on analysis in the juice of 
such cane is not to be considered as a substitute for potash in a sound 
organism but rather as the choking of a diseased body with useless 
material. 

The varying percentage of soda in cane molasses, which, as we 
mentioned before, in every case remained far below the potash figure, 
finds its explanation in the greater or smaller facility with which the 
soil elements are attacked by salt. 

This same subject offers me an occasion to review some apparently 
contradictory conclusions met with in current literature. In Java 
the presence of salt in the land is generally considered as pernicious, 
and very often a sudden withering and death of the cane is ascribed 
to salt land, whilst sometimes rightly or wi'ongly an adverse influence 
is set down to rather feeble concentrations of that body. From other 
cane-growing countries, however, we receive reports that, on the 
contrary, sodium chloride is considered as necessary for the success 
of the crop, for which reason sugar cane is often wintered with salt 
water. A couple of quotations may prove this. 

Phipson says in Sitgar Oane, 1894, page 526 
In several "West Indian soils the amount of chlorine is very small, 
if not entirely absent, often a mere trace, whilst in all others it is 
present in comparative!}^ large amount. How, it is precisely these 
soils in which I have remarked this deficiency of chlorine, of which 
complaints have been made with regard to their poor yield of sugar. 
I also remember hearing of some Barbados and Trinidad soils that 
were improved by irrigation with sea water. We have here probably 
a new light thrown upon the conditions of fertility of cane soils which 
has hitherto escaped attention. I am convinced that any cane soil 
taken at the depth of about one foot below the surface which does 
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not show a proper amount of chlorine, will be found on complete 
analysis to be deficient in many other necessary ingredients, whilst if 
chlorine is present in normal amount, the other elements of fertility 
are almost sure to he present in due quantity. 

''In an experiment made by Bourgoin d’Orli, where a plantation 
was divided into two ecpial parts, one along the sea coast and the 
other away from it, the former gave by far the best results, and I 
recollect that good results followed when I advised a certain amonnt 
of chloride of sodium to be added to some cane manure destined for 
Demerara. In another experiment on a rather poor soil a splendid 
field of canes was obtained on more than one occasion by adding a 
can of sea water to the cane holes on planting.” 

In the June number for 1900 of the Journal cV Agriadtiire 'Tropicale^ 
the editor, Mr. J. Yilhontchevitch, discusses the question whether 
sugar cane is a halopliile plant, and mentions these facts : — Mr. 
Hason, of Jamaica, writes, that he has applied with the best results 
salt water irrigation in the district of Eose Hill, on the eastern slope 
of Mount Santa Oruz. On the estates in the parish of Hanover in 
Jamaica, sea algaes are used as fertilisers; these are quite soaked 
with salt wmter, and besides contain a huge quantity of salt in their 
tissue. In the district of Glengofi experienced planters declare it 
necessary to give salt winter to inferior plants. 

In connection with the experiments mentioned in this paper, there 
will doubtless exist countries where the mineral substances of the 
soil are so firmly combined and so difficult to be assimilated that it is 
an advantage to be able to dissolve these with so cheap an ingredient 
as salt water, and it is very xorobable that Phipson and Hanson are 
right for Jamaica and Demerara in advocating manuring with salt 
for stigar cane. 

But the fact cannot be generalised, and in Java, for instance, I 
should not advise the manuring with salt, as in the Java soil the 
potash is so readily available that all experiments with fertilisers 
made in the last 20 years have proved unanimously that an increase 
of the soluable potash in the soil by manuring with potash fertilisers 
did not improve either the toiinage of the cane or its sucrose content. 
It is therefore useless to fertilise the cane there with potash, and also 
useless to apply a method apt to raise the solubility of the mineral 
soil constituents ; we can even go farther and declare such a method 
undesirable, as very probably a high potash content in the cane juice 
has an evil effect on its purity and on the output of the sugar from 
the juice. This subject will, however, be treated in a future paper. 


A Company, called the Transvaal Beet Sugar Syndicate, Ld., has 
been registered in London to caiwy on the business of sugar planters, 
cultivators of sugar cane, beet and other produce in South Africa. 
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BRITISH BEET SUGAR FAOTOMES. 

By SiGMuro Steik 
(Sugar Expert, Liverpool.) 

Tlie problem relating to tbe erection of beet sugar factories in 
England, Scotland and Ireland bas lately come much nearer to 
realisation. Since tbe abolition of bounties on 1st September, 1903, 
tbe question bas been ventilated in many quarters. 

I am very glad to see that tbe pioneer work I have done for so 
many years in this country in growing sugar beetroots experi- 
mentally in practically every county in England, Scotland and 
Ireland, is taken nearly everywhere as tbe basis for calculations and 
a proof as to tbe suitability of our climatic conditions for growing 
sugar beetroots on a large scale. 

My reports wbicb I bave issued year by year, tbe analyses I bave 
made, and tbe statistics I bave worked out, bave been invariably 
kept by interested parties and societies, and they find them very 
useful now tliat tbe time bas arrived for bringing tbe project to its 
realisation. To judge from tbe increase in correspondence received, 
tbe entbusiasm shown in the matter is making itself felt all over this 
country. This correspondence, during my absence from England, 
pursues me to all parts of the world. I see now that tbe people are 
in earnest,' and when I issued last year my report coloured with the 
most pessimistic views, complaining of the apathy of the country, I 
had no idea that in a very few months more tbe tide of opinion 
would turn. 

I am overwhelmed with invitations to give lectures and explana- 
tions about prospective beet sugar factories. So far as my professional 
engagements allow, I have accepted several invitations ; but, of 
course, I could not do so with all, as my time is fully occupied. I 
have had invitations as well from Ireland and Scotland, but the 
distance and heavy pressure of work prevents me from accepting for 
the present ; hut I hope to go to these districts in the early part of 
1906. 

As is well known, I have repeatedly given lectures at Oimskirk ; I 
have likewise addressed large meetings of farmers at Lincoln, 
including one got up by the Lincoln Chamber of Commerce, all 
dealing with the same subject. On November 14th, I addressed a 
large and crowded meeting at Kidderminster. The Town Hall was 
filled, over 800 people being present, including the whole Town 
Council and the Chamber of Commerce. The meeting was most 
enthusiastic, and a resolution was passed unanimously declaring that 
it was advisable to have a beet sugar factory in the Kidderminster 
district and calling on the Town Council to investigate the matter, 
and appoint a committee to he called the Kidderminster Beet Sugar 
Committee. 
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I have been invited to give a lecture at the Society of Arts, 
London, on tbe 6tb December, at 8 p.m., to wMcb I would exbort all 
interested parties to come. Also, by tbe invitation of the County 
Council of Essex, I shall be lecturing at Chelmsford on December 
8th, at 3 p.m. The question to he discussed at both meetings will be 
‘‘ Shall we manufacture otir sugar' from British grown sugar 
beetroots ?” 

Other lectures are in progress but the dates have not yet been fixed. 
I do everything I can to instruct my fellow countrymen on this very 
important question, and I have been able repeatedly, in discussions 
following my meetings, to disperse any doubts that may have arisen 
and to show that we can grow sugar beetroots better here than on the 
Continent, and that the roots are richer and better for manufacturing 
pui’poses. I have claimed, and am claiming, that it will pay this 
country to make sugar from home-grown sugar beet. I do not mean 
raw sugar. My scheme is to make direct refined sugar, simply by my 
process, “ The Stein process of refining without charcoal.” The 
British beet sugar factory will be a refinery in itself, with the sole 
difference that it wdll work without charcoal, and, therefore, 30|' 
cheaper. It will make granulated, crystals and cubes dhect from 
the beet, and it is intended to sell du*ect to the consumer, thereby 
saving all expense of distribution. 

Since I started my campaign for the establishment of beet sugar 
factories, and the growing of beetroots, and commenced publishing 
annual reports, instructions, and pamphlets, many gentlemen have 
taken the matter up and suggested dififerent schemes. I am most 
thankful to these gentlemen for their goodwill, but I am afraid that 
the statements which they have brought forward and published in 
different papers are not always quite correct, and I am sorry to say 
are in some cases very misleading, and tend to do more harm than 
good.. Just while preparing this paper I received information 
regarding a scheme which, to say the least of it, was too ridiculous to 
entertain and critioizie. Its originator has not the faintest idea 
regarding the modus operandi of this industry, and I do not think it 
would be possible for his proposals to he realised in the twentieth 
century. I will not go into details as it would carry me too far, I 
only want to warn my friends not to be taken in by too highly 
coloured schemes. We had two sugar factories here in this country 
before, and they failed ; and we must prevent another such failure 
taking place by looking after the erection, the management, and all 
the different conditions which belong to such an undertaking. When 
a sugar factory is started in England it must be done on purely com- 
mercial lines, well founded, and all the details worked out befoi'-ehand, 
such as concern a good supply of roots, good roads or other means 
for transportation, plenty of water and good management (commercial 
and technical). Only under these conditions can we look forward to 
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tlie first factory being tlie nucleus of scores of otber factories which 
would have to be erected to cover our demand for sugar, and to make 
us independent of foreign countries. 

If anything could he more convincing to our countrymen of the 
advisability of starting beet factories in this country, and growing 
beetroots on a very large scale, it is the question of the unemployed. ^ 
Where are the people now who years ago wrote to me “ that we have 
not enough labour in this country to grow sugar beet and to work 
the same into sugar ? ” Do we not hear the cries of the hungry at 
present ? Does not the question of the unemployed go like a red 
thread through all the daily papers, and occupy the attention of every 
city, town, borough, and county council of our country ? The pro^ 
cessions of the unemployed are nothing else than the demand of the 
British working man for his right to work. How long shall we look 
on and continue to give our people aims instead of wages ? The 
British working man does not want to beg, he wants to work. 

If one visits provincial towns one sees large buildings and 
structures ; are these factories or industrial establishments ? No. 
They are workhouses— institutions for the British labourer who is out 
of work. Instead of workhouses build sugar factories; instead of 
charity give work ; instead of alms give wages— then England will 
march with the times, and will have her own beet sugar industry. 

Thi'ough my frequent absence from England this year I could not 
carry out my experiments of sugar beet growing so extensively as in 
previous years. I could not inspect the different experimental plots, 
and devote so much attention to the cultivation as I would like to 
have done. This year about forty experiments will be recorded. My 
report for 1905 will he issued at the beginning of January or 
February, 1906. 


THE SUGAE INDHSTEY IN ITALY. 
By HiNiEKi Pm. 


It may he said that the culture of the sugar beet in Italy on a 
large scale is of hut recent origin, as the manufacture of sugar in that 
country did not commence till 1886 or 1887 and did not develop 
appreciably till 1898. 

Count Cavour was the first person to attempt the cultivation of 
sugar beets ; this he carried out in 1836 on his lands in Piedmont. 
His trials yielded favourable results, but he lacked the courage to 
erect and start a factory. 

He, however, became a large cultivator of beets for purposes of 
cattle-feeding. 

The first Italian sugar works was installed in 1842 at Sarno, in the 
Neapolitan district; a second at Anagni, near to Eome, in 1870 ; two 
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others in 1872, at Eieti, near to Perugia, and at Oesa, near xirezzo; 
and finally one at St. Martino, near Verona, in 1883. 

But owing to faulty installation, lack of commercial experience on 
the part of the administration, and a defective system of beet culture, 
every one of these sugar works had to close after one or two years of 
®work. 

The Ministry of Agriculture instituted in 1871 experiments in the 
cultivation of sugar beet at the various agricultural stations, with the 
result that the value of this branch of agriculture for nearly every 
part of Italy was duly recognized. 

The Italian Government by its law of June 2nd, 1877, established 
a surtax, that is, an impoiT duty in excess of the excise duty, in order 
to protect the sugar production of the country. By a law of 1883, 
it made this protection more marked by fixing the estimation of the 
excise duty according to the density of the juice. 

But in spite of all that, the cultivation of sugar beets remained 
neglected, and it was commonly said that this industry could not be 
established in Italy on an economical basis. 

In 1886, an intrepid and clever individual, M. Emilio Maraini, a 
Parliamentary deputy, after maldng himself thoroughly acquainted 
with the cultivation of beets and manufacture of sugar, as carried out 
in other countries, commenced on his own account to produce sugar, 
making use of the old sugar works at Pieti, which were brought 
up-to-date. 

The practical success of this cultivation of sugar beets in the district 
around B,ieti, 'and the sound working of the Maraini sucrerie proved 
the first step in the subsequent rapid development of beetroot sugar 
cultivation in ISTorth and Central Italy, and led to the planning of 
several new sugar works. 

To-day Italy has almost 40,000 hectares (98,800 acres) under beet 
cultivation. The official figures for the 1903-04 campaign show a 
production of 130,860 metric tons of sugar. At present the number 
of sncreries at work in Italy is 34. 

The province of Ferrara cultivates the largest amount of beet. It 
has five sucreries, cultivates almost 4,175 hectares, and produces 
annually about 136,000 tons of beets. There will, moreover, be very 
shortly a large beet distillery in operation. 

The Italian sucreries almost all belong to joint stock companies, 
and several of them have their offices in Genes. Two establishments 
belong to Belgian companies, and one to a French concern. 

In 1900 a “ co-operative sugar works” was erected at Ferrara by a 
company composed of the large proprietors and growers in that 
district. It has now been at work for three years under the manage- 
ment of Prof. Aducco, but just lately was sold at a profit to an Italian 
company, which possesses some other sucreries as well. 
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Most of the Italian sucreries have been installed by Austrian or 
German houses ; Messrs. Breitfeld Danek & Go. of Prague, have been 
respouvsible for sixteen of them. 

The managers of these works aie nearly all foreigners. But last 
year a sugar and distillery course was started at the Perrara 
University with a view to producing efficient managers and directors ' 
from the Italian students. 

In May 1904 all the Itatian sucreries joined to form an Association, 
called the Unione Zuccheri (Union of Sugar Manufacturers), with 
headcjuarters at Milan ; this Union had for its principal object the 
regulation of the quantity of sugar to be produced by the collective 
establishments and the arrangement of prices. It was desired to 
prevent over production, with its inevitable troubles. 

The home consumption of Italy is lower than that of any other 
nation, owing to the sugar being heavily taxed. In the mean, it is 
no more than 3 kg. per head of population. The native raw sugar 
of 94° pol. pays a manufacturing tax of 67 ’20 fr. per 100 kg., and 
foreign sugar pays 88*35 fr. in all for the like amount. Native refined 
sugar is liable to a duty of 75*15 fr. per 100 kg., and foreign refined 
one of 91*30 fr. Molasses of a lower quotient of purity than 63*^ are 
exempt from duty ; they are sold to the distilleries. The production, 
imports and exports of sugar for the last seven years have been as 
follows, according to the official figures : — 


Year. 

(1st July--30th June.) 

Production. 

Imports. 

Consumption. 

1897-98 

3,877 

74,207 

78,084 

1898-99 

5,972 

75,337 

81,309 

1899-1900 . . 

23,116 

58,443 

81,559 

1900-01 

60,125 

39,963 

100,088 

1901-02 

72,499 

26,942 

99,441 

1902-03 

95,409 

10,071 

. . 105,480 

1903-04 

130,860 

3,619 

134,479 

The question of 

increasing the consumption of 

sugar ill Italy 


now under consideration, and pressime is being brought to hear on 
the Government to reduce the duty. Any such reduction would 
certainly increase the consumption, because the present retail price 
of sugar is higher in Italy than anywhere else. In large towns it 
amounts to 1*60 to 1*85 fi*. per kg. 

It is also desired if possible, to export sugar, in which case 
adherto Articles 1, 2, and 3, of the Brussels Convention would be a 
necessity ; at present, Italy, Spain and Sweden are not hound to 
observe them, as they have no export trade. 

Owing to all this, there is at present no inducement to install new 
factories. The production is sufficient for the existing consumption. 
But the very liberal protection afforded by the Italian Government in 
1883 with its system of graduated duties has been reduced by the law 
of July, 1902. 
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The Italian sugar manufacturers enter into contracts with the land 
proprietors and cultivators, generally for one year ; these latter under- 
take to cultivate a certain hectarage with sugar beets. They fix a 
price for the beets f.o.b. at the railway station nearest to the fields, or 
at the sucrerie, and according to the time of delivery. Delivery 
Commences in general about August 1st, and ends by October 15th» 
The highest prices are paid during August ; after that they diminish 
every fortnight. The best prices are from 2*30 fr. to 2 *40 fr. per 100 kg. 
of beets f.o.b,, at the grower’s railway station. The last deliveries 
bring 2 to 2*10 fr. Beets delivered at the factory will, of course, fetch 
more. Attempts have been made to pay for beets according to their 
saccharine richness ; hut in practice the determination of the saccharose 
content leads to disorder if not to disputes. A few of the sucreries have 
allowed this favourable method in the case of large and experienced 
cultivators. 

The manufacturer supplies the growers with the seed required at 
the price of 1 fr. to 1*20 fr., per kg. This seed is supplied almost 
entirely by German firms, especiallj’^ by Messrs. Di]3pe, Braune, 
Jaensch, Babbetlige, and Gieseke. The most commonly employed 
variety is the Klein Wa^izleben. 

Professor Aducco has carried out some experiments at Perrara over 
a period of several years with a view to demonstrating the respective 
quantities produced, and saccharose content of beets grown from the 
seed belonging to various firms. He has concluded that the variety 
most suitable both to the growers and the manufacturer, be., the one 
possessing the best average in weight and in saccharose content, is 
the original Klein Wamlebeiit produced by the firms Dippe, Braune, 
Eahbethge ; and the Braime spec. 

vSome attempt has been made in Italy to produce selected beet seed 
of native origin . Special cultures have been grown in the Ferrara 
and Avezzano districts. In all probability thej^ wull be eventually 
successful, because the Italian climate is very favourable for the 
production of seed, and in the neighbourhood of Naples several 
hectares of potherbs and flowering plants are grown exclusively as 
seed plants to supply certain Geianan and French firms. 

Some of the sucreries encourage the growers by supplying them 
with chemical manures and with money to defray the cost of 
cultivation. These monetary advances are retained as eventual 
payments for the the beets delivered. In such districts as are worked 
by small and impoverished cultivators, the sucreries have done much 
to further the cause of agriculture by their advances. They have 
also contributed to extending the use of chemical manures, which 
were almost unknown in Italy previous to the development of the 
beet sugar industry. 

Several sucreries make free grants of pulp to the growers, in amounts 
corresponding to 30 per cent, of the weights of beet supplied to the 
factory. 
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Tillage is in general sufficiently thorougli for tlie beets. German 
plouglis are miicli used and do their work well. In the provinces of 
Ferrara and Bologna, where the soil is pretty hard, and where tillage 
has to be carried out to a good depth and more efficiently than in the 
other provinces, a large native plough is employed which is drawn by 
10 or 12 oxen and works to a depth of 16 to 20 inches. " 

The manure is generally turned in with the deep plough. When 
the ordinary manure is lacking, oil cake is buried in the soil. The 
most experienced agricultuiists add 400 kg. of superphosphate per 
hectare and two to five metric tons of runnings as they leave the 
sncrerie. These sugar runnings are not as much appreciated iii Italy 
as they deserve to be. At the same time in those provinces where 
agricultural methods are sufficiently advanced, the supply of runnings 
is not equal to their demand by the agriculturists. 

In some districts green manures, consisting of red clover, kidney 
beaus and lupines, are tamed over into the soil. The more intelligent 
cultivators prefer to treat the ground with superphosphates and 
sugar- works scums at the time of the sowing of a grass crop and 
before the blades appear above ground. 

The employment of chemical manures is becoming more general, 
especially superphosphates, which are placed in the rows at seed-time. 
Careful experiments have shown that this method is the preferable 
one. The best authorities employ 300 to 400 kg. of superphosphate, 
and 150 to 200 kg. of sulphate of potash. It may be remarked that 
in Italy potassio manures do not give the same results in every soil, 
because many of the soils contain a considerable natural supply. 
On the other hand, the addition of phosphate manures has always 
augmented the crop. 

Comparative trials have been carried out to demonstrate whether 
sulphate or chlorate of potash is the best to use ; they gave identical 
results, but many users prefer sulphate. 

Kainit employed in the autumn and winter to the extent of 600 kg. 
per hectare by Professor Munerati gave splendid results, possibly 
owing to the amount of magnesia contained in this manure. 

A covering of nitrate of soda, generally 150 kg. to the hectare, is 
very generally employed. It is applied at two periods, one part after 
the thinning and the other after the second weeding. Some agricul- 
turists use as much as 250 kg. of nitrate of soda without in any way 
affecting the purity of the juice. 

Experiments have been made to ascertain the value of rolling the 
soil before sowing the beets, and the practice is becoming more 
general on light soils than on heavy ones. Trials extending over 
several years show the value of x’olling to obtain an early and even 
crop. The rollers should be fairly heavy. Some farmers use the 
roller after sowing, and are much satisfied with the results of 
compressing the soil around the seed. Rollers are also sometimes 
fitted to the seed diilis. 
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As a rale, tlio boots are sown in rows 35 to 45 cm. (14 in. to 18 in.) 
apart. Wlien cultivation is on a large scale a macMne is used ; tiie 
small farmers sow by hand, covering up the seed carefully with as 
little soil as possible. About 20 kg. of seed per hectare is usually 
employed. 

•In some of the provinces it is becoming the custom to sow the beet 
seed ill holes. This method is favoured for the following reasons : — 

(i.) The seed is economized, as only 10 to 12 kg. per hectare are 
required. 

(ii.) It facilitates the application of. the superphosphate at the 
time of sowing, and this manure aids the early growth of the jdant. 

(iii.) It simplifies the thinning out. 

(iv.) The interspaces are more regular, and, as a consequence, the 
vegetation is more vigorous. 

At Rovigo, an agriculturist, named Oasalini, has invented a very 
simple and economical ^‘pocket” sowing machine, which enables a 
large area of land to be sowed in one day with the aid of women and 
children. 

Seed-time in Italy begins in the first week of March and terminates 
by the middle of April, according to the temperature of the particular 
district. At Caserta and around Naples, splendid beet crops have 
been obtained by sowing about the middle of Eebruary ; but these 
districts possess a semi-tropical climate. 

Experiments have shown the wisdom of thinning out early, and of 
repeating the operation at the first time of weeding. Distances of 20 
to 25 cm. a.re the most usual. A second weeding, and then the 
heaping up of the soil follows. American hand hoes and also horse 
hoes are much used. 

The beet-pulling is done either by hand or else by old wooden 
ploughs ; inechanioal pullers are also employed. 

It is gratifying to record that so far no diseases have become 
prevalent in the Italian sugar beet agriculture. Some noxious 
insects, such as the Melolontlm vulgaris, the Fentadon panctatm, 
the Ilidtim nemorarn, and the Noctaa, are all known, but their 
depredations are ahnost insignificant. Vegetable parasites, such as 
the ‘ Peronospora Schachtn and the Uromyces hetae, have attacked the 
plants for some years, but without doing any appreciable damage. 

Below will be found the results of analyses which have been cai’ried 
out by Professor Menoxzi, Director of the Royal Laboratory of 
Agricultural Chemistry at Milan, during the months of August and 
September, 1904, on beets of the “ Spedar’ variety from the firm of 
Jaensch, Ascherleben, and which were grown in different provinces, 
as the result of a competition initiated by the firm of Ingegnoli, of 
Milan : — 
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Per cent 

Sugar per hectare 

Province. 

of 

of beets. 


Sugar. 

Kg. 

Aqiiila 

.... 15*40 

7,000 

Bologna . . 

13-50 

7,900 

PYrli 

14-25 

3,800 

Grosseto . . 

15-49 

4,700 

Maiitova 

.. .. 16-40 

7,000 

Modena . . 

12-39 

7,700 

Perugia 

.. .. 14-80 

7,100 

Piacenza . . 

17-21 

4,100 

,, .... 

. . . . 14-40 

. . . 4,600 

,, 

10-05 

5,100 

,, .... 

.. .. 17*11 

6,300 

jj 

15-30 

6,900 

Eaveuna 

. . . . 16-83 

7,900 

,, 

15-80 

7,400 

>5 P . - . . * 

16-00 

4,600 

Eovigo 

16*20 

6,700 

,, .... 

.. .. 16-00 

8,600 

Siena 

16-03 

5,400 


(Translated from the Bucrerie Belge>) 


MONTHLY LIST OF PATENTS. 

Communicated by Mr. W. P. Thompson, C.E., F.C.S., M-l.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

ENGLISH. — APPLiGATioisrs. 

20808. J. Picketing, Glasgow. (Communicated by W. E. Dixon, 
New South Wales.) A continuom centTifugid separator for treatment 
of sugar (ind other materuds. 14th October, 1905. 

20810. B.. Hahvey, Glasgow. (Communicated by J. P. Eodriguez, 
Cuba.) Improvements in and relating to •mills for crushing sugar ca^ie 
or Wee material. 14th October, 1905. 

20811. E. Harvey, Glasgow. Improvements in and relating to 
ap^pliane.es for treating crushed curie or megass. 14th October, 1905. 

21072. H. Dorakt, London. Process for refining sugar. 
(Complete specification.) 17th October, 1905. 

21848. 0. Sassiy, London. Improvements in mills for crushing 

sugar cane or the like. (Date applied for under Patents Act, 1901, 
27th October, 1904, being date of application in France.) (Complete 
specification.) 26th October, 1905, 

22375. W. H. Holloway, Liverpool. Improvements in sugar 
crushers for iahle use. 2nd November, 1905. 
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G'EE.MAlSr. — ^ABEIDGMEFT. 

162955. W. 0. Luther, of Bruhl. A process /or abtdvnvng 
beetroot sugar loldht avoiding hi-prodncts, 19tli January, 1905. In 
til© process for obtaining beetroot sugar described in this patent, in 
which bi”proclucts are avoided and materials containing taiiiiin are 
emplo^^ed as purifying materials, the fresh shreddings are brought into 

hot solution containing tannin (which is obtained by purifying the 
drain from first products by means of materials containing an excess 
of tannin, and heat,) and mashed in the ordinary way and then 
pressed, whilst the juice obtained is further treated to form sugar in 
the usual manner. 

163661. Heinrich Winter, of Oharlottenberg. H process for 
niahing beetroot sugar resemhling cane sugar. 7th August, 1904. 
(Patent of Addition to Patent iSTo, 147627 of 2Sth February, 1902.) 
This improvement, in the process described in the British Patent No. 
147627, is characterised by the casing syrnp, containing invert sugar 
or other hexose, being strongly super-saturated with saccharose, then 
centrifugalled over a layer of sugar crystals, and finally allowed to 
stand, for the purpose of obtaining a powdered sugar having the 
character of cane sugar. 

163444. S. Duitner, of Brunswick. Evaporating apparatus. 
9th March, 1904. This evaporating apparatus is provided with 
cylindrical heating bodies combined in stages into a heating arrange- 
ment, in which the vertical heating tubes of the separate heating 
bodies are arranged in mutual prolongation of one another, and is 
characteiised by the separate heating bodies having a progressively 
decreasing or increasing or otherwise varying diameter, and lying 
one over the other in such a way that a space quite sufficient for 
the unimpeded upward movement of the circulating mass remains 
between the heating bodies and the wall of the vessel. 


Note. — Copies of all published specifications with their drawings in 
these lists can be obtained from W. P. Thompson & Go., 6, Lord 
Street, Liverpool, at One Shilling a copy for English or American 
Patents, and Two Shillings for German. In ordering please give 
number and date. 

Patentees of Inventions connected with the production, manu- 
facture and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPORTS AND EXPORTS OP SUOAR (UNITED KINGDOM) 

To END OP OCTOBEU, 1904 AND 1905. 

IMPORTS. 


Eaw Sugars. 

Germany ■ • 

Holland 

Belgium 

France 

Austria-Hungary 

J ava 

Philippine Islands 

Cuba 

Peru , . 

Brazil 

Argentine Republic 

Mauritius . . 

British East Indies ...... . . 

Straits Settlements 

Br. W. Indies, Guiana, &c. 
Other Countries 

Quantities. 

Values. 

1904. 

Cwts. 

5,175,987 

405,291 

551,925 

473,627 

688,203 

1,679,414 

87,025 

900,394 

83,257 

525V292 

79,319 

113,498 

840,288 

434,944 

1905. 

Cwts. 

4,335,748 

137,359 

499,522 

404,116 

373,540 

1,922,558 

9,023 

1,081,387 

93,938 

167,007 

256,180 

187,381 

930,916 

747,325 

1904. 

£ 

2,377,715 

206,719 

273,292 

247,266 

310,628 

780,581 

31,165 

423V3II 

31,607 

198,838 

30,115 

48,204 

543,045 

202,659 

1905. 

£ 

2,483,807 

84,650 

310,755 

235,717 

244,871 

1,307,662 

4,840 

696,675 

50,426 

91,001 

143,662 

100,025 

746,323 

500,180 

TotalRaw Sugars. . .... 

12,038,464 

11,195,999 

5,704,145 

7,000,603 

Refined SuGAiih. 

Germany . . 

Holland 

Belgium . . 

France 

Other Countries 

8,697,125 

2,613,080 

432,690 

2,368,859 

179,991 

7,671,223 

1,416,790 

245,668 

1,960,018 

345,813 

4,962,330 

1,587,958 

253,682 

1,356,885 

95,370 

6,058,245 

1,134,204 

191,041 

1,395,893 

283,653 

Total Refined Sugars . . 
Molasses 

14,291,745 

1,148,703 

11,639,512 

2,073,149 

8,256,225 

271,067 

9,063,03(5 

417,053 

Total Imports 

27,478,912 

24,908,660 

14,231,437 

16,480,692 


EXPORTS. 



British Refined Sugars. ^ 

Cwts. 

Cwts. 

£ 

£ 

Sweden .................. 

2,470 

1,003 

17,516 

985 

464 

Norway 

24,472 

15,394 

46,191 

13,181 

62,131 

Denmark 

90,166 

75,123 

Holland 

55,152 

67,330 

30,363 

51,250 

Belgium 

9,709 

8,102 

5,325 

5,022 

Portugal, Azores, &c 

16,757 

13,088 

9,224 

9,25H 

Italy 

3,508 

8,758 

1,676 

5,454 

Other Countries 

304,472 

325,038 

199,811 

272,048 

Foreign & Coloniad Sugars. 

509,706 

515,957 

308,969 

408,814 

Refined and Candy 

21,327 

21,140 

14,847 

18,068 

Unrefined 

93,268 

83,994 

51,778 

57,830 

Molasses 

1,835 

2,752 

1,022 

840 

Total Exports ........ 

626,126 

623,843 

376,616 

485,552 
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UNITED STATES. 


(Willett 4' Gray, ^e.J 


(Tons of 2,240 lbs.) 

Total Receipts, Jan, 1st to Nov. 16th . , 
Receipts of Retiiied ,, ,, ,, 

Beliveries_ „ „ ,, .. 

uo II sumption (4 Ports, Exports deducted) 

since January 1st 

Importers’ Stocks November 15th. . 
Stocks ill Cuba, November 29th .... 
Total Stocks, ,, 

Total Consumption for twelve months . . 


1905. 

1904. 

Tons. 

Tons. 

1,754,378 . 

. 1,785, 715 

1,233 . 

569 

1,678,039 . 

. 1,794,651 

1,611,390 . 

. 1,712,322 

76,339 . 

3,285 

88.000 . 

1,250 

214,000 . 

129,050 

1904. 

1903. 

2,727,162 . 

. 2,549,643 


CUBA. 


Statement of Expokts and Stocks 

(Tons of 2,240lbs.) 

.Exports . . , , . . 

Stocks . . . . , . 

OF SUGAK, 1904 
I9it4. 

Tons. 

.. 1,078,906 .. 

16,916 ,, 

AND 1905. 

1905. 

Tons. 

945,063 

172,498 

Local Consumption (nine months) . . 

1,095,822 
32,721 .. 

. 1,117,561 

32,120 

Stock on 1st January (old crop) 

1,128,543 
94,835 . 

. 1,149,681 

Eeceipts at Ports up to 31st August 

.. 1,033,708 . 

. 1,149,681 

Smana, September BOth, 1905. 

J, Guma.-— E. 

Mejer. 


UNITED KINGDOM. 


Statement or Impoiits, Exi^okts, and Consumption eor Ten Months 



enbing 

October 

31st. 






Imports. 


Exports (Foreign). 

Sugar. 

1903. 

1904, 

1905. 

1903, 

1904. 

1905. 


Tons. 

Tons. 

Tons. 

: Tons. 

Tons. 

Tons. 

Beiined 

..... 809,884 . 

. 714.587 . 

. 581,976 

1,789 . 

. 1,056 . 

. 1,057 

Baw ' 

524,526 . 

. 601,923 . 

. 559,800 

2,647 . 

. 4,663 . 

4,200 

Molasses 

. , , . . 64,221 . 

. 72,435 . 

. 103,657 

93 . 

. ' 92 . 

138 

Total . . . . . 

1,398,831 . 

, 1,388,945 . 

.1,245.433 

4,529 . 

. 5,821 . 

, . , 5.395 


Home Consumption. 

1903. 1904, 1905. 

rons. Tons. Tons. 

Kelined 7.57,276 728,027 .. 583,174 

Befiiied (in Bond) in the United Kingtlom 16,692 . . 438,778 . . 460,144 

Eaw 402,357 .. 106,593 . 86,606 

Molasses.............. 58,990 70,014 102,236 

Molasses, manufactured (in Bond) in H.K 4,377 .. 50,034 45.167 


Total ' 1,239,692 .. 1,394,346 .. 1,277,416 

Exports of British Befined 42,433 .. 25,485 .. 25,798 

Total Home Consumption of Sugar 1,197,259 .. 1,368,861 .. 1,251,618 
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Stocks of Sfoaf m Ecrofe at uneven bates, Kov. 1st to 29THy 

COMPARED WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hambui’g. 

France. 

Austria. 

Holland and' 
Bolgiuof;;; 

Total 

1905. 

99 

678 

476 

1 

365 

132 

1751 


1904. 190J?. 1902. 1901. 

Totals .. .. 1568 .. 2097 .. 1905 .. 1640 

Twelve Months’ Consumption of Sugar in Europe for 
Three Tears, ending October 31st, in thousands of tons. 

f Lieht'^ft Circular,) 


Great 

Britain. 

' Germany. 

i 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1904-5. 

Total 

1903-4. 

Total 

1902-3. 

1590 

897 

586 

461 

165 

3701 

4175 

3697 


EsiiMiTEB Crop op Beetroot Susae on the Continent of Etteopb 

FOE THE CUEEENT CaMPAION, COMPAHED WITH THE ACTUAL CEOP 

OP the\theeb peevious Campaisns. 

CJFro/k <^iekt’s Monthly Oiroular.J 

1905-1906, 1904-1905. 1903-1904. “1902-1903. 

Tons. Tons. Tons. Tons. 

OermaEy .2,300,000 ..1,595,100 .. 1,927,681 .. 1.762,461 

Austria 1,460,000 . . 889,400 . .1,167,959 . .1,057,692 

BraEce 1,000,000.. 622,100.. 804,308.. 833,210 

Russia 1,020,000 .. 950,000 ..1,206,907 ..1,256,311 

Belgium 325,000 . . 173,800 . . 203,446 . . 224,090 

HoUaud 200,000 ... 136,500.. 123,561 .. 102,411 

Other Countries . 420,000 .. 340,000.. 441,116 . . 325,082 

6,726,000 4,706,900 5,874,961,- 5,661,267 
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